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ABSTRACT
RELATIONSHIPS AMONG SELECTED READING, LINGUISTIC, AND PIAGBTIAN TASKS
by
G ertrude Ann Ragsdale T e r r e l l
The purpose of the study  was to  determ ine the  r e la t io n s h ip s  among 
P la g e tla n  le v e ls  o f co g n itiv e  developm ent, l in g u i s t i c  s k i l l s ,  and 
reading  achievement In elem entary p u p i ls .  • The su b je c ts  were 212 p u p ils  
In grades K-3 a t  a school In  S u lliv an  County, Tennessee.
The s u b je c ts  were adm in istered  co n serv a tio n  t e s t s  o f number, 
q u a n ti ty  o f m a tte r , and le n g th  and l in g u i s t i c  t e s t s  of s y l la b ic a t io n ,  
sy n th e s is  o f phonemes in to  words, and a n a ly s is  o f words In to  phonemes 
by the  re s e a rc h e r . Scores on p re -re a d in g  s k i l l s  from the read ing  
s u b te s ts  o f the  M etropo litan  R eadiness T es ts  and sco res  on meaning 
v ocabu lary , read ing  com prehension, and word study s k i l l s  from the 
S tanford  Achievement T est were used fo r  read ing  v a r ia b le s .
S ig n if ic a n t  c o r re la t io n  c o e f f ic ie n ts  fo r  the r e la t io n s h ip s  among 
each p a ir  of v a r ia b le s  were moderate to  h igh  fo r  the t o t a l  group, fo r 
g i r l s ,  and fo r boys. There tended to  be high c o r re la t io n s  of p a irs  of 
read ing  v a r ia b le s ,  p a irs  o f l i n g u i s t i c  v a r ia b le s ,  and p a ir s  of 
c o g n itiv e  v a r ia b le s .  P re -read in g  s k i l l s  c o r re la te d  w ell w ith  a l l  
l i n g u i s t i c  v a r ia b le s ,  co n serv a tio n  of number, and co n se rv a tio n  of 
q u a n tity  o f m a tte r .
The ANOVA and Newman-Keuls p rocedures were used to  determ ine 
d if fe re n c e s  among le v e l s .  There were s ig n i f ic a n t  d if fe re n c e s  between 
each p a ir  o f age le v e ls  on read in g  v a r ia b le s  fo r boys, fo r g i r l s ,  and 
fo r  the  t o t a l  group. For the l in g u i s t i c  v a r ia b le s ,  th e re  were 
s ig n i f ic a n t  d if fe re n c e s  between th e  means o f Level 1 (age 5 1/2 to  6 
1 /2) and Level 2 (age 6 1/2 to  7 1 /2) fo r  boys, fo r  g i r l s ,  and fo r  the 
t o t a l  group, but only 6 of 48 s ig n i f ic a n t  d if f e re n c e s  among Levels 2, 3 
(age 7 1/2 to  8 1 /2 ) ,  and 4 (age 8 1/2 to  9 1 /2 ) .  For Che co n se rv a tio n  
v a r ia b le s ,  th e re  was one s ig n i f ic a n t  d if fe re n c e  between Level 3 and 
Level 4 , but 28 o f 36 s ig n i f ic a n t  d if fe re n c e s  among the o th e r le v e l s ,  
showing much change below Level 4 on co n se rv a tio n  s k i l l s .
G ir ls  performed s ig n i f ic a n t ly  b e t te r  than boys on read ing  
com prehension, word study s k i l l s ,  and com posite reading  s k i l l s .
Reading comprehension waB s ig n i f ic a n t ly  b e t te r  fo r  g i r l s  than  fo r  boys 
on Level 4 . There were no s ig n if ic a n t  d if fe re n c e s  on o th e r  read ing  
s u b te s ts .  There were no s ig n if ic a n t  d if f e re n c e s  between boys and g i r l s  
on l i n g u i s t i c  and P la g e tla n  ta s k s .  The t - t e s t  was used to  measure 
d if f e r e n c e s .
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CHAPTER 1 
In tro d u c tio n
The p r in c ip a l  goal o f  education  i s  to  c re a te  men who a re  capable 
o f  doing new th in g s , not sim ply o f  re p e a tin g  what o th e r 
g en e ra tio n s  have done—men who a re  c re a tiv e , in v e n tiv e  and 
d is c o v e re rs . The second goal o f  ed u ca tio n  i s  to  form minds which 
can be c r i t i c a l ,  can v e r ify ,  and n o t accep t ev ery th in g  th ey  a re  
o f fe re d . The g re a t  danger today  i s  o f  s logans, c o lle c t iv e  
o p in io n s , ready-made tre n d s  o f  th o u g h t, We have to  be ab le  to  
r e s i s t  in d iv id u a lly , to  c r i t i c i z e ,  to  d is t in g u is h  between what i s  
proven and what i s  n o t. So we need p u p ils  who a re  a c t iv e , who 
le a r n  e a r ly  to  f in d  ou t by them selves, p a r t ly  by t h e i r  own 
spontaneous a c t i v i t y  and p a r t ly  th rough  m a te r ia ls  we s e t  up f o r  
them. (A speech by P ia g e t, quoted by E lk ind , 1970, p . 25.)
These words were spoken by Jean P ia g e t ,  a  Swiss b io lo g is t  who has 
gained renown through h is  work to  study  human beh av io r in  s c i e n t i f i c  
ways. P ia g e t  d id  n o t say th a t  he was an ed u ca to r o r  t h a t  he had th e  
answers f o r  ed u ca tio n . He had s tro n g  o p in ions about le a rn in g  and th e  
purposes o f  ed u ca tio n .
Some ed u ca to rs  have t r i e d  to  apply h is  concepts o f  co g n itiv e  
growth to  in s t r u c t io n a l  p ra c t ic e s ,  curriculum  developm ent, and 
s e le c tio n  o f  s u i ta b le  m a te r ia ls  f o r  te ac h in g . Many re se a rc h e rs  have 
s tu d ied  th e  r e la t io n s h ip s  among P ia g e t ’s co g n itiv e  growth le v e ls  and 
language, read in g , o r  math, O ther ed uca to rs  have in d ic a te d  th a t  h is
1
2th e o rie s  cannot be ap p lied  to  th e  classroom . The re sea rch  in  t h i s  a re a
i s  in co n clu siv e  a t  t h i s  tim e.
The Problem
The purpose o f  t h i s  s tudy  was to  determ ine th e  r e la t io n s h ip s  among 
P ia g e tia n  le v e ls  o f  co g n itiv e  developm ent, l i n g u i s t i c  s k i l l s ,  and 
read ing  achievement in  elem entary p u p ils .
S ig n ific an c e  o f  th e  Study
Q u a lity  education  f o r  c h ild re n  i s  o f  v i t a l  i n t e r e s t  to  p a re n ts , to
business and in d u s try , and to  th e  community a t  la rg e ,  A N ation a t  Risk
(1983), p repared  by th e  Commission on E xcellence  in  E ducation , c i te d  
d e c lin in g  sco res  on s tan d a rd ized  exam inations, com plaints from b u siness 
and m il i ta r y  le a d e rs  about poo rly  p rep ared  s tu d en ts , and unfavorab le  
comparisons o f  s tu d en ts  from th e  U nited S ta te s  w ith s tu d en ts  from o th e r 
c o u n trie s ; i t  a lso  re p o rte d  f in d in g  d ed ica ted  te a c h e rs , n a tu ra l  
a b i l i t i e s  among youth, and a b e l ie f  th a t  money sp en t on education  was a 
good investm en t. Goodlad (1983) and h is  group conducted an ex ten siv e  
survey from which th ey  concluded th a t  schoo ls needed improvement and 
th a t  school p ro fe s s io n a ls  needed to  use t h e i r  e x p e r tis e  to  p lan  and 
implement change a t  th e  lo c a l  l e v e l .
A re c e n t study by the  Carnegie Foundation fo r  th e  advancement o f 
teach ing  in d ic a te d  th a t  one t h i r d  o f xhe high school s tu d en ts  in  th e  
U.S. do no t complete t h e i r  work and th a t  many who a re  g raduated  f a l l  to  
m aster th e  s k i l l s  needed f o r  working and enjoying  l i f e  (Boyer, 1983). 
One o f  th e  prim ary recommendations fo r  improving education  was s ta ted !
Formal schoo ling  has a  s p e c ia l  o b lig a tio n  to  h e lp  a l l  s tu d en ts  
become s k i l le d  in  th e  w ritte n  and o ra l  use o f  E n g lish . Those who 
do n o t become p ro f ic ie n t  in  th e  prim ary language o f  th e  c u ltu re  
a re  enormously d isadvantaged  in  school and ou t o f  school as  w e ll. 
(Boyer, 1903, P. 302)
P ia g e t 's  theo ry  o f  co g n itiv e  developm ent, and s tu d ie s  in  
l in g u is t i c s  seem to  o f f e r  o p p o rtu n itie s  to  improve in s t ru c t io n  and 
curriculum  based on sound re se a rc h . T his s tudy  was designed to  
c o n trib u te  to  th a t  re sea rc h ,
L im ita tio n s
1. Resources used  f o r  t h i s  s tudy  were l im ite d  to  th ose  a v a ila b le  
in  the  Sherrod L ib ra ry  a t  E ast Tennessee S ta te  U n iv e rs ity , through 
In te r-L ib ra ry  Loan and in  p r iv a te  c o l le c t io n s .
2. The sample was lim ite d  to  212 s tu d e n ts  in  k in d e rg a rten  through 
th i r d  grade a t  B lu ff  C ity  Elem entary School, B lu ff  C ity , Tennessee, in  
spring  190^ , Hho had p a re n ta l perm ission  to  p a r t i c ip a te ,
3 . Reading achievement was l im ite d  to  s k i l l s  in  comprehension, 
vocabulary, and word study  s k i l l s  fo r  f i r s t  g rade, second grade, and 
th ird  grade p u p ils .
Reading achievement was l im ite d  to  p re -re a d in g  s k i l l s  f o r  
k in d e rg a rten  s tu d e n ts .
5. The assessm ent o f  read in g  achievement was l im ite d  *.o su b te s ts  
on the  S tan fo rd  Achievement T e s t, Prim ary L evel, Form A (Maiden, 
Gardner, Rudman, K arlsen , It Merwln, 1973), f o r  f i r s t ,  second, and 
th i r d  grade s tu d e n ts .
6 . The assessm ent o f  p re -re a d in g  s k i l l s  fo r  k in d e rg a rten  s tu d en ts  
was l im ite d  to  s u b te s ts  on th e  M etropo litan  Beadiness T e s ts , Level I I ,  
Form P (N urss St McGauvran, 197*0 *
7 . L in g u is t ic  s k i l l s  were l im ite d  to  sy n th e s is  o f  phonemes in to  
words, a n a ly s is  o f  words in to  t h e i r  component phonemes, and 
s y l la b ic a t io n .
8 . The assessm ent o f  l i n g u i s t i c  s k i l l s  was l im ite d  to  th re e  
s u b - te s ts  o f  th e  Phonics Check, E ast Tennessee S ta te  U n iv e rs ity  Reading 
C enter.
9 . The P la g e tla n  measures o f  c o g n itiv e  development were l im ite d  
to  conserva tion  o f  number, co n serv a tio n  o f  q u a n tity  o f  m a tte r , and 
conserva tion  o f  le n g th ,
10. The te s t in g  p e rio d  was sp rin g , 1984.
Assumptions
The fo llow ing  assum ptions were made in  conducting th e  study!
1. The m a tu rity  range in  k in d e rg a rten  through th i r d  grade p u p ils  
c o n s ti tu te d  a  s u f f ic ie n t  range over which to  id e n t i fy  m atu ra tion  o f  th e  
su b je c ts  in  a t ta in in g  th e  co g n itiv e  m a tu rity  s tag e  o f  con serv a tio n , 
developing th e  a b i l i t y  o f  phonemic a n a ly s is  and sy n th e s is , th e  u t i l i t y  
to  count th e  number o f  s y l la b le s  in  a  word, and to  make s ig n if ic a n t  
p ro g ress  in  read in g  achievement.
2 . The phonics t e s t s  were adequate in s tru m en ts  fo r  th e  purpose o f  
t h i s  s tudy ,
3 . The M etropo litan  Readiness T es ts  (MRT) were v a lid  m easures o f  
th e  p u p i ls ' p re -read in g  s k i l l s .
5h . The P la g e tla n  ta sk s  were adequate measures o f  th e  p u p i ls ' 
a b i l i t y  to  conserve.
5* The achievem ent s u b te s ts  adequate ly  measured achievement in  
meaning vocabulary* read in g  comprehension and word study  s k i l l s .
6 . The p u p i ls ' responses were In d ic a t iv e  o f  t h e i r  re sp e c tiv e  
le v e l s  o f  fu n c tio n in g .
? . Those c h ild re n  f o r  whom p a re n ta l r e m is s io n  was o b ta ined  were 
ty p ic a l  o f  th e  group Involved .
D e fin itio n  o f  Terns
Accommodation
Accommodation was th e  term P ia g e t used f o r  th e  p rocess o f  changes 
w ith in  th e  organism as  i t  a d ju s ts  to  th e  environm ent (Bolton* 1972* 
p . 43 ).
A daptation
A daptation was d e fin ed  by P iag e t as  a  p ro g ress iv e  in c re a se  in  
r a t io n a l  th in k in g  th a t  ta k e s  p lace  as  th e  organism a d ju s ts  to  th e  
environm ent, " I t  i s  th e  passage from a l e s s  s ta b le  equ ilib rium  to  a 
more s ta b le  eq u ilib riu m  between th e  organism and th e  environment" 
(B a ttro , 1973* p. 8 ) .
A ssim ila tion
"The p rocess o f  changing elem ents in  the  environment in  such a  way 
th a t  they  can be in co rp o ra ted  in to  th e  s t ru c tu re  o f  th e  organism" i s  
what P ia g e t c a lle d  a s s im ila tio n  (B olton, 19?2, p . 4 3 ).
C en tra tlo n
C en tra tlo n  o r c en te rin g  i s  focusing  a t te n t io n  "upon one a sp e c t o f 
th e  s i tu a t io n "  (B o lton , 1972, p . 64).
Concrete O perations
Concrete o p e ra tio n s  r e la te  d i r e c t ly  to  o b je c ts , n o t to  v e rb a lly  
s ta te d  hypotheses (P ia g e t k  In h e ld e r , 1966/ 1969• P- 100), The c h ild  
cannot reason  about o p e ra tio n s , but understands then  through h is  o r  h e r 
sen ses .
C onservation
C onservation i s  " th e  maintenance o f  a  s t ru c tu re  c o g n itiv e ly  as 
in v a r ia n t  du ring  p h y s ica l changes o f some a sp ec ts  . . . .  Conservation 
th e re fo re  im p lies  an in te r n a l  system o f  re g u la tio n s  th a t  can compensate 
in te r n a l ly  f o r  e x te rn a l changes" (P u rth , 1970, p . 158).
Decalage
"Decalage i s  sim ply a  name given to  any in v a r ia n t  sequence between 
co g n itiv e  co n ten ts  such th a t  one content always appears e a r l i e r  than  
another" (B ra in erd , 1978, p . 36) .  H orizonal decalages a re  w ith in  
s ta g e s 1 v e r t i c a l  decalages a re  between s ta g e s  o f  c o g n itiv e  growth 
(B ra in e rd , 1978, p . 36) .
D ecentering
D ecentering o r  d e ce n tra tio n  i s  th e  a b i l i t y  to  see  more than  one 
p o in t o f  view. T h is i s  a co g n itiv e  c h a r a c te r i s t ic  th a t  i s  developed 
during  th e  concrete  o p e ra tio n a l p e rio d  (B o lton , 1972, pp. 64-66).
D ia lec t
A d ia le c t  i s  a  su b se t o f  l in q u i s t i c  c h a r a c te r i s t i c s  w ith in  a more 
general s e t .  There may be d i f f e r e n t  phonemes o r  d i f f e r e n t  u ses  o f  
phonemes w ith in  a  d ia l e c t  (T ay lo r, 1975» P* 7 )•
Egocentrism
Egocentrism  i s  th e  i n a b i l i t y  to  d e c e n te r . "Egocentrism  appears to  
u s  as an in te rm e d ia te  between so c ia liz e d  and p u re ly  in d iv id u a l 
behavior, , . . Egocentrism  as confusion o f  th e  s e l f  w ith th e  e x te r io r  
world and egocentrism  as  la c k  o f  cooperation  th u s  a re  one and th e  same 
phenomenon" (B a ttro , 1973• P> 52).
E q u ilib ra tio n
E q u ilib ra tio n  i s  th e  p rocess o f  making p ro g re s s iv e  changes to  
m ain tain  eq u ilib rium  (B olton , 1972). P ia g e t f re q u e n tly  c a lle d  i t  
mobile eq u ilib riu m  to  in d ic a te  th a t  i t  i s  an ongoing p rocess.
H orlzonal Decalage
P ia g e t defined  h o rizona l decalage as unevenness in  s k i l l  
development (Van K leek, 1982).
Level
Level r e f e r s  to  th e  age o f  the  s u b je c ts .  S u b jec ts  assigned  to  
Level 1 were 5 l / 2  to  6 l /2  y ea rs  o ld . S u b jec ts  ass ig n ed  to  Level 2 
were 6 l / 2 to  7 l /2  y ears  o ld . S u b jec ts  assigned  to  Level 3 were 7 l / Z  
to  8 l /2  y ears  o ld . S u b jec ts  assigned  to  Level k  were 8 l / 2 to  9 l / 2 
y ears  o ld .
8L in g u is t ic s
L in g u is tic s  i s  th e  s c i e n t i f i c  study  o f  language.
M etalanguage
Metalanguage was defined  by Van Kleek (1982) as  language 
aw areness,
N atural A cq u is itio n  Order
"There must be an in v a r ia n t  o rd e r in  th e  emergence o f  h is  
( P i a g e t 's i  s tag es  f o r  the  good and s u f f ic ie n t  reason  th a t  the  
underly ing  s t ru c tu re s  o f  a p reced in g  s tag e  a re  always in co rp o ra ted  by 
th e  s t ru c tu re s  o f  th e  subsequent s tag e s"  (B ra in e rd , 1973» P* 3 2 ).
O peration
P ia g e t c a lle d  " in te rn a liz e d  a c tio n s  o p e ra tio n s  when in  th e  course 
o f  subsequent development, they  become o rgan ized  in to  c o g n itiv e  systems 
o r  s t r u c tu r e s .  , . . The most s ig n i f ic a n t  o p e ra tio n s  f o r  th e  
developm ental psychology o f  th in k in g  a re  lo g ic a l  o p e ra tio n s , such as 
c la s s i f i c a t io n ,  r e la t io n ,  and im p lic a tio n "  (B olton , 1972, p . 29 ). "An 
o p era tio n  i s  a r e v e rs ib le  a c tio n "  (B a ttro , 1973, p . 12 l).
P honetics
P ho n e tics  i s  th e  science o f  speech sounds (T ay lo r, 1975 p . l ) . 
Phoneme
A phoneme i s  th e  "concept o f  th e  sm a lle s t u n i t  o f  speech which 
serv es  to  d is tin g u is h  one u tte ra n c e  from another" (T ay lo r, 1975*
P. 17).
Phonics
Phonics i s  " th e  r e la t io n s h ip  o f  a  s e t  o f  o r a l - a u ra l  symbols and a 
s e t  o f  v isu a l symbols" (T ay lo r, 1975* P* i ) •
P ia g e t 's  S tages o f  C ognitive Development
S enso r!-m o to r. The c h ild  i s  in  th e  sen so rl-m o to r s tag e  from b ir th
to  about 2 years  o f  age. T his s tag e  i s  "c h a ra c te r iz e d  by development
from a  s t a t e  o f  r e f le x  a c t i v i ty  to  an o rgan ized  sen so ri-m o to r a c tio n  
system which perm its  in c re a s in g  m astery  o f  o b je c ts  in  th e  environment" 
(M odgill, 1974, p . 8 ) .
P re -o p e ra t io n a l . The p re -o p e ra tio n a l s ta g e , from about 2 to  7 
y ears  o f  age i s  c h a ra c te r iz e d  by sym bolic a c t i v i ty ,  le a rn in g  language, 
a  p e rcep tu a l o r ie n ta t io n ,  and d e a lin g  w ith  one v a r ia b le  a t  a tim e , The 
c h i ld 's  th in k in g  i s  su b je c tiv e j th e re  i s  a  la ck  o f  a b i l i t y  to  see the  
o th e r  p e rs o n 's  p o in t o f  view (M odgill, 1974, p . 9 )•
Concrete O p e ra tio n a l. During the  concre te  o p e ra tio n a l s ta g e , from 
about 6 to  11 y ears  o f  age, the  c h i ld 's  though ts become more organized 
and lo g ic a l .  He o r  she i s  ab le  to  understand  con serv a tio n , 
c la s s i f i c a t io n ,  compensation, id e n t i ty ,  r e v e r s i b i l i t y ,  s e r ia t io n ,  
s p a t ia l  and tem poral co o rd in a tes , and c a u s a l i ty .  The c h i ld 's  th in k in g  
becomes decen tered  (M odgill, 1974, p. 10),
Formal O p e ra tio n a l. The formal o p e ra tio n a l s ta g e , from about 11
to  IB y ea rs  o f  age, i s  c h a ra c te riz e d  by th e  development o f  form al,
a b s tr a c t  thought o p e ra tio n s , The in d iv id u a l i s  ab le  to  deal w ith
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p ro p o s itio n s  and hypotheses and develops th e  c ap a c ity  fo r  
h y p o th e tico -d ed u ctiv e  thought (M odgill, 1974, pp* 11-12),
Scheme
A scheme i s  the  "o rg a n isa tio n  o f  an ad ap tive  a c tio n , . . .  as a 
p a r t i c u la r  co g n itiv e  s tru c tu re "  (B o lton , 1972, p . 4 6 ). This i s  
f re q u e n tly  c a lle d  a  schemat P ia g e t used th e  word, "scheme."
S tru c tu re
"The concept o f  s tru c tu re  r e f e r s  to  th e  f a c t  th a t  elem ents a re  
i n te r r e l a t e d  and organized" (B olton , 1972, p. 45 ).
S y llab ica tio n
"S y llab ica tio n  i s  the process o f  d iv id ing  words in to  sy llab le s"  
(Taylor, 1975, P* 16). A sy lla b le  i s  a  pronounceable u n it containing, 
a t  minimum, a vowel o r  sy lla b ic  consonant.
Hypotheses
The fo llow ing  re sea rch  hypotheses were form ulated , based on 
conclusions drawn from th e  l i t e r a t u r e i
1. There w ill  be a s ig n if ic a n t  p o s i t iv e  r e la t io n s h ip  between 
every p a ir in g  o f  th e  fo llow ing  v a r ia b le s j  meaning vocabulary , read ing  
comprehension, word study s k i l l s ,  composite read in g  s k i l l s ,  sy n th e s is  
o f  phonemes in to  words, a n a ly s is  o f  words in to  phonemes, s y l la b ic a t io n ,  
composite l in g u i s t i c  s k i l l s ,  conserva tion  o f  number, conservation  o f 
q u a n tity  o f  m a tte r , conservation  o f  le n g th , composite conserva tion  
s k i l l s ,  p re -re a d in g  s k i l l s ,  and age. T his w il l  be t ru e  f o r  th e  t o t a l  
group, f o r  boys, and f o r  g i r l s .
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2, There w ill  be a s ig n if ic a n t  in c re a se  in  t e s t  sco res  f o r  each 
h ig h e r age le v e l  on each v a ria b le  te s te d  fo r  th e  t o t a l  group, fo r  boys 
and fo r  g i r l s .
3. There w ill  be no s ig n if ic a n t  d if fe re n c e  between sco res  f o r  
boys and sco res  f o r  g i r l s  fo r  any o f  th e  v a r ia b le s  t e s t e d  w ith in  each 
age le v e l  and fo r  the  t o t a l  group.
The th i r d  re sea rch  hy p o th esis  and i t s  companion n u ll  hypo thesis  
were th e  same because no s ig n if ic a n t  d if f e re n c e s  were expected in  th e  
perform ance o f  boys and th e  perform ance o f  g i r l s .
O rgan ization  o f  th e  Study
The study  was o rgan ized  in to  f iv e  c h a p te rs . C hapter 1 c o n s is te d  
o f  th e  In tro d u c tio n , th e  statem ent o f  th e  problem, th e  s ig n if ic a n c e  o f  
th e  s tudy , the  l im i ta t io n s ,  th e  assum ptions, d e f in i t io n s  o f  term s used, 
th e  hypotheses, and th e  o rg an iza tio n  o f th e  s tudy .
A review  o f  p e r t in e n t  l i t e r a t u r e  i s  found in  C hapter 2.
Chapter 3 co n ta in s  th e  procedures f o r  d a ta  c o lle c t io n  in c lu d in g  a  
d e sc r ip tio n  o f  th e  s tudy  s i t e j  the  s e le c t io n  o f  school and su b je c ts )  
th e  s e le c tio n  development and d e sc r ip tio n  o f  th e  measurement 
instrum en ts) th e  procedure fo r  te s t in g  th e  su b je c ts )  o b ta in in g  p a re n ta l 
consent) th e  method o f  d a ta  o rg an isa tio n ) th e  n u ll hypotheses) and th e  
procedures fo r  d a ta  a n a ly s is .
The re sea rch  r e s u l t s  a re  rep o rted  and in te rp re te d  in  Chapter k ,
The summary, com elusions, and recommendations a re  found in  
Chapter 3*
CHAPTER 2 
Review o f  L i te r a tu r e
Jean P ia g e t—"best known as  developm ental p sy ch o lo g is t but a lso  
ph ilo so p h er, lo g ic ia n , and ed u ca to r—i s  one o f  th e  most rem arkable 
f ig u re s  in  contemporary b eh av io ra l sc ie n c e . For more than  fo r ty  
years  he and h is  a s s o c ia te s  have been c o n s tru c tin g , in  b i t s  and 
p iece s  acro ss  an enormous b ib lio g rap h y , a broad and h ig h ly  
o r ig in a l  theory  o f  in te l l e c tu a l  and p e rcep tu a l developm ent. L ike 
Freudian theory , w ith  which one i s  tem pted to  compare i t  in  
c e r ta in  re s p e c ts , P ia g e t 's  th e o r e t ic a l  system i s  a  d e ta i le d  and 
com plicated one, n o t renderabLe in  a few m athem atical o r  v e rb a l 
s ta tem en ts , U nlike Freudian th e o ry , however, th e  system in  i t s  
t o t a l i t y  has no t been w idely a s s im ila te d  by o th e rs . (F la v e l l ,
1963, p . 1)
Though F la v e l l 's  q u o ta tio n  was w r it te n  more than  20 y ears  ago, i t  i s  
e s s e n t ia l ly  t ru e  today . The ensuing y ea rs  have been marked by many 
s tu d ie s  and resea rch  p ro je c ts  on P ia g e t 's  th eo ry , but the  a ttem p ts to  
r e l a t e  h is  th eo ry  to  educa tiona l p r a c tic e  leav e  many q u estio n s  
unanswered.
Jean  P ia g e tt H is L ife  and Work 
Jean P ia g e t was born August 9* 1896, in  N euchatel, S w itze rlan d ,
He was a s tu d io u s  c h ild ; keen o b serv a tio n s  o f  b ird s , f o s s i l s ,  and sea  
s h e l l s  began as e a r ly  as  6 years o f  age. H is f i r s t  p u b lic a tio n , a t  age 
10, was on a  p a r t ly  a lb in o  sparrow ( F la v e l l ,  1963).
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He worked a f t e r  school as a  v o lu n te e r  to  th e  a s s is ta n t  d i r e c to r  o f  
th e  lo c a l museum, a  s p e c ia l i s t  in  m o llusks. During t h i s  tim e, he 
p ub lished  about 20 papers on m ollusks. When he was 15 y ears  o ld  he was 
o ffe re d  th e  p o s it io n  o f  c u ra to r  o f  th e  m ollusk c o lle c tio n  in  a  Geneva 
museum but re fu sed  i t  in  o rd e r to  f in i s h  h igh  school (F la v e l l ,  1963t 
Ginsberg 4 Opper, 19&9)•
His g ra n d fa th e r  determ ined th a t  P i a g e t 's  i n t e r e s t s  needed to  be 
broadened and in tro d u ced  him to  ph ilosophy , lo g ic ,  and re l ig io n .  
P ia g e t 's  read ing  le d  to  an i n t e r e s t  in  epistem ology, th e  branch o f  
philosophy concerned w ith knowledge. He wanted to  le a r n  more about how 
one gained knowledge and how i t  was co lored  by in te rn a l  r e a l i t y .  H is 
work in d ic a te d  th a t  th e re  must have been a l in k  between sp ec u la tiv e  
philosophy and fa c tu a l science (G insberg 4 Opper, 1969) .
P iaget earned h is  B3 in  biology a t  th e  U niversity  o f Neuchatel in  
1915* He presented h is  d is s e r ta tio n  on th e  mollusks o f  V alais to  the 
facu lty  o f  the  U niversity  o f Neuchatel and received  h is  PhD in  1917 
(F la v e ll, 1963* Ginsberg 4 Opper, 19&9)*
Following h is  g radua tion , P ia g e t 's  work in  two psychology 
la b o ra to r ie s  and a  p s y c h ia tr ic  c l in ic  in  Z urich  deepened h is  i n t e r e s t  
in  psychology. He went to  Sorbom e U n iv e rs ity  in  P a r is  where he 
s tu d ie d  abnormal psychology, lo g ic ,  epistem ology, and th e  ph ilosophy of 
sc ien ces . During t h i s  tim e, he worked w ith  Theophile Simon. He was 
assigned  th e  ta sk  o f  developing a  s tan d a rd ized  French version  o f  some 
E nglish  reason ing  t e s t s ,  While working to  develop a t e s t  so th a t  a l l  
d ev ia tio n s  were due to  the  s u b je c t 's  responses r a th e r  than  to  te s t in g  
procedures, P ia g e t became fa sc in a te d  by th e  p a tte rn s  o f  wrong
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responses. As he s tu d ie d  th e  e r r o r s ,  he found th a t  c h ild re n  o f  th e  
same age f re q u e n tly  had th e  same wrong answ ers, "Moreover, th e re  were 
d if f e r e n t  k inds o f  wrong answers a t  d i f f e r e n t  ages" (p . 3 )• He 
concluded th a t  "o ld e r c h ild re n  were no t j u s t  'b r ig h te r '  than  younger 
onesj in s te a d , th e  thought o f  younger c h ild re n  was q u a l i ta t iv e ly  
d if f e r e n t  from th a t  o f  o ld e r  ones" (p , 3 ) .  Thus P ia g e t was n o t 
s a t i s f i e d  to  accep t a d e f in i t io n  o f  in te l l ig e n c e  a s  a c e r ta in  number o f  
co rrec t responses on a  s tan d a rd ized  t e s t ,  bu t wanted to  d isco v e r th e  
d if f e r e n t  methods o f  th in k in g  used by c h ild re n  o f  d i f f e r e n t  ages 
(G insberg & Opper, 1969) •
P ia g e t 's  nex t re sea rch  was a  p e rio d  o f  in te n s iv e  o b serv a tio n s  o f  
ch ild ren  u s in g  what he c a l le d  th e  p s y c h ia tr ic  method o f  " l e t t in g  th e  
c h i ld 's  answers determ ine the  course o f  questio n in g "  (p . 4 ) , His 
purpose was to  fo llow  th e  c h i ld 's  l i n e  o f  thought r a th e r  than  to  impose 
a d u lt d ir e c t io n s  to  th e  co n v ersa tio n . L a te r , he had th e  c h ild  
m anipulate m a te r ia ls  in  a d d itio n  to  responding  to  o ra l  q u estio n s  
(G insberg & Opper, 1969) .
Through h is  study o f  lo g ic  and o f  th e  c h ild  he drew se v e ra l 
conclusions!
1, P sycho log ical th eo ry  can make use o f b io lo g ic a l concepts, such 
as viewing in te l l ig e n c e  in  term s o f  an in d iv id u a l’s ad ap ta tio n  to  h is  
o r  her environm ent.
2, Psychology should focus on in d iv id u a l growth. Human 
knowledge can be understood through i t s  form ation and e v a lu a tio n  in  
childhood.
15
In  1921 he became d ir e c to r  o f  th e  Jean-Jacques Rousseau I n s t i t u t e  
In  Genevaj t h i s  p rov ided  him an o p p o rtu n ity  to  con tinue  h is  s tu d ie s  o f  
th e  c h ild .
He was a  p ro fe s so r  a t  th e  U n iv e rs ity  o f  Geneva and continued  h is  
resea rch  u n t i l  h is  death  in  1980 (World Book Encyclopedia, 1982). H is 
many p u b lic a tio n s  covered a  broad a re a  o f  human b ehav io r and s e le c te d  
s c i e n t i f i c  f i e ld s ,
P ia g e t 's  C ognitive Theory
P ia g e t 's  work w ith  ch ild ren  le d  him to  form a  th eo ry  o f  c o g n itiv e  
development in c lu g in g  fo u r  s ta g e s , (See C hapter 1, p . 9> f o r  a 
d e sc r ip tio n  o f  th e  fo u r  s ta g e s .)
P i a g e t 's  th eo ry  in c lu d es  th e se  concepts)
There i s  a  g radual change o r  growth from one s ta g e  to  a n o th e r .
The ages in d ic a te d  a re  th e  approxim ate ages to  expect a  c h ild  to  move 
from one s ta g e  to  a n o th e r . Some a d u lts  have never acqu ired  a l l  o f  th e  
d e s ira b le  c h a r a c te r i s t ic s  o f  th e  concre te  o p e ra tio n a l s tag e j many a re  
no t capable o f  a b s tr a c t  th in k in g .
C ognitive growth i s  g en e tic  in  o r ig in  and i s  p r im a rily  in flu en ced  
by m atu ra tion  and in te r a c t io n  w ith th e  environm ent.
The p a tte rn  o f  p ro g ress  through c o g n itiv e  s ta g e s  o f  growth i s  
c o n s is te n t; th e  ages vary  somewhat and seem re la te d  to  m easures o f  
in te l l ig e n c e ,  i . e . ,  th e  g if te d  c h ild  w ill  p ro g ress  through s tag e s  
somewhat f a s t e r  than  an average c h ild .
The q u a l i ta t iv e  reason ing  o f  a  c h ild  i s  c h a rac te riz ed  by h is  o r  
h e r co g n itiv e  s tag e  o f  development, A c h ild  does no t reason in  an
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a d u lt  manner and does no t b e n e f it  from s p e c if ic  in s tru c t io n  u n t i l  he o r  
she i s  ready f o r  th a t  in s t r u c t io n .  I f  th e  re q u ired  le v e l  o f  reason ing  
i s  too h igh  fo r  a c h ild , he w il l  respond to  a question  o r  problem a t  
h is  own le v e l  o f  co g n itiv e  growth o r  w il l  ignore i t .  T h is i s  i l l u s t r a t e d  
by P ia g e t 's  re p o r t o f  an e ig h t-y e a r -o ld  c h ild  who b e lieved  th a t  Geneva 
e x is te d  b efo re  th e  la k e  b o rd erin g  th e  c i ty .
F i r s t ,  an e ig h t-y e a r -o ld  c h ild  does no t spontaneously ask 
geopraphlcal q uestions r e l a t in g  n a tu ra l  t e r r a in  to  human 
in s t i tu t io n s !  second, i f  t h i s  problem i s  posed, i t  i s  a ss im ila te d  
by th e  c h ild  in  a  d is to r te d  fa sh io n . To the  c h ild  who does no t 
understand  n a tu ra l fo rc e s , th e  problem o f  th e  o r ig in  o f  th e  lak e  i s  
f a ls e ly  understood in  termB o f  'who b u i l t  i t ? ' S ince o rd in a r i ly  
the  b u ild e r  e x is t s  before th e  th in g  th a t  i s  b u i l t ,  th e  people 
l iv in g  n ear th e  la k e  would n a tu ra l ly  be the  people who to i i l t  i t .
This ex em p lifie s  lo w -lev e l reason ing  in  response to  a  qu estio n  th a t  
was sim ply too high le v e l  f o r  the  c h ild  to  comprehend, (F u rth  & 
Wachs, 19?4, p, 17)
C ognitive development precedes le a rn in g  and i s  necessary  f o r  the  
process o f  le a rn in g . T his p o s it io n  i s  co n tra ry  to  th a t  o f  most le a rn in g  
th e o r is t s  who co n sid er le a rn in g  to  be a  prim ary p rocess and mental 
development to  be th e  r e s u l t  o f  le a rn in g . From h is  re sea rch  a t  th e  
C enter o f  G enetic  Epistem ology, P ia g e t concluded th a t  " fo r  any new 
lo g ic a l  s t ru c tu re  to  be acqu ired , even in  a  c la s s ic a l  le a rn in g  s i tu a t io n  
w ith e x te rn a l re in fo rcem ent, th e  su b jec t must be ab le  to  c a l l  upon o th e r 
sim p ler lo g ic a l  o r p re lo g ic a l s t ru c tu re s  { P ia g e t 's  foreword in  Almy,
1966, p, i v ) .
P iag e t summarized h is  p o s itio n  on le a rn in g  and m ental development! 
L earning cannot exp lain  development, hut the s tag e  o f  development 
can in  p a r t  ex p la in  le a rn in g . Development follow s i t s  own law s, 
as a l l  o f  contemporary biology le a d s  us to  b e liev e , and a lthough  
each s tag e  in  the  development i s  accompanied by a l l  s o r ts  o f  new 
le a rn in g  based on experience , th i s  le a rn in g  i s  always r e la t iv e  to 
the developm ental period  du ring  which i t  tak es  p la c e , and to  
the  i n te l l e c t u a l  s t ru c tu re s ,  whether com pletely o r  p a r t i a l l y  
formed, which the  su b jec t has a t  h is  d isp o sa l du ring  th i s  p e rio d . 
In  th e  l a s t  a n a ly s is , th e re fo re , development accounts fo r  le a rn in g  
much more than  the  o th e r way around, ( P ia g e t 's  Foreword, Almy, 
1966, pp. iv -v )
Thinking o r  co g n itiv e  development precedes language development,
A re p o rt o f  a  summer sem inar o f  th e  S o c ie ty  o f  Research in  C hild  
Development was a p p ro p ria te ly  t i t l e d ,  Think F i r s t .  Read L a te r !t  
P la g e tla n  P re re q u is i te s  f o r  Reading. P ia g e t was quoted as  fo llow s when 
he spoke in  th e  U nited S ta te s  1
I f  th ey  read  about i t ,  i t  w i l l  be deformed as i s  a l l  le a rn in g  
th a t  i s  no t th e  r e s u l t  o f  th e  s u b je c t 's  own a c t iv i ty ,  . . . Words 
a re  p robably  not a  s h o r t-c u t  to  a  b e t t e r  understanding . . . . The 
le v e l  o f  understand ing  seems to  modify th e  language th a t i s  used, 
r a th e r  than  v ice  v e rsa , . , , M ainly, language se rv es  to  t r a n s la te  
what i s  a lread y  understood! o r  a ls e  language may even p re sen t a  
danger i f  i t  i s  used to  in tro d u ce  an id e a  which i s  not y e t 
a s s e s s i t i e ,  (P ia g e t, quoted by Murray in  In tro d u c tio n , W aller, 
1977, P. v i i i )
P ia g e t 's  Theory and Language Development 
There has been a  g re a t deal o f  w rit in g  and a  number o f  s tu d ie s  
regard ing  th e  r e la t io n s h ip s  between P ia g e t ’s  theo ry  and language and 
read ing  developm ent. P ia g e t i s  quoted a s  making one s tatem ent about 
read in g  re a d in ess i
The id e a  o f  read in g  re a d in ess  corresponds to  th e  id e a  o f 
competence in  embryology. I f  a s p e c if ic  chemical in d u c to r h i t s  
the  developing embryo, i t  w il l  produce an e f f e c t  i f  the  competence 
i s  th e r e ,  and i f  i t  i s  n o t, th e  e f f e c t  w ill  not occur. So the  
concept o f  re a d in ess  i s  not bad, but I  am n o t su re  i t  can be 
a p p lied  to  re a d in g . There could e a s i ly  be a d iffe re n c e  o f  
a p ti tu d e  between ch ild ren  independent o f  mental age. (P ia g e t 
was quoted by H a ll, 1970, p . 3 l)
Think F i r s t ,  Read L a te r ! i  P la g e tla n  P re re q u is i te s  f o r  Reading 
(W aller, 197?) i s  th e  t i t l e  o f a  re p o r t  o f  a  4-week i n s t i t u t e  th a t  
summarized re sea rch  r e l a t in g  P ia g e t 's  th e o ry  to  read in g . The read in g  
process cannot be understood u n t i l  i t  i s  considered  in  a th in k in g  
co n tex t. Although th i s  seems reaso n ab le , th e re  had been com paratively  
l i t t l e  re sea rch  on th e  r e la t io n s h ip  o f  read in g  and cogn ition  p r io r  
to  1977.
Ihe symbolic fu n c tio n , necessary  f o r  read ing , develops e a r ly  in  
th e  p ie -o p e ra tio n a l s tag e  o f  developm ent. A c h ild  must u n d erstand  th a t  
words re p re se n t something i f  he o r  she i s  to  comprehend th e  p r in te d  
word. The p r in te d  word i s  a r b i t r a r y  and symbolic; a  c h ild  needs th e  
symbolic fu n c tio n  before  being in tro d u ced  to  read ing  (V a lle r , 1977)■
A c h ild  develops m ental o p e ra tio n s  and forms these  organ ized
systems:
1 . D ecen tra tio n , th e  a b i l i t y  to  c o n sid e r se v e ra l a sp ec ts  o f  a  
s i tu a t io n  a t  once, i s  n ecessary  befo re  a  c h ild  can a tte n d  to  language 
in  i t s  fu n c tio n s . I t  i s  r e la te d  to  th e  a b i l i t y  to  blend phonemes in to  
s y l la b le s  o r  words and th e  a b i l i t y  to  segment words in to  phonemes o r 
s y l la b le s .
2. Dynamism i s  needed in  o rd e r to  deal w ith th e  tra n sfo rm a tio n a l 
na tu re  o f  th in g s . T his i s  e s p e c ia l ly  im portan t in  d e a lin g  w ith th e  
re p re se n ta tio n  o f  th e  E ng lish  language in  p r in t .
3. R e v e r s ib i l i ty  i s  needed in  o rd e r  to  change something and then  
reproduce i t  in  th e  o r ig in a l  s t a t e .
These th re e  ty p es  o f  b a s ic  co g n itiv e  o rg a n iz a tio n  Eire needed f o r  
con serv a tio n , c la s s i f i c a t io n ,  and s e r l a t i o n —th re e  ty p es  o f  co g n itio n  
a sso c ia te d  w ith th e  concre te  o p e ra tio n a l s tag e  o f  co g n itiv e  development 
and w ith l i n g u i s t i c  s k i l l s  needed f o r  read in g . C la s s if ic a t io n  i s  
needed to  understand  l e t t e r s .  (An a  i s  a  l e t t e r  and a  word. A word 
can be a  word and a noun.) S e r la t io n  i s  n ecessary  f o r  a c h ild  to  
understand  b e fo re -a n d -a f te r  and l e f t - r i g h t  concep ts. "Problems w ith 
blending and segm entation might no t j u s t  be due to  problems o f  
l i n g u i s t i c  awareness p e r  se but might r e f l e c t  problems in  concept 
form ation and o p e ra tio n a l thought a t  a  more b a s ic  le v e l"  (W aller, 1977, 
p . 10). W aller a lso  s ta te d  t h a t  " th e  s u b s k i l l s  re q u ire d  fo r  read in g  
a l l  re q u ire  b a s ic  fundamental co g n itiv e  development as  a p re -  o r  a t  
l e a s t  c o re q u is ite "  (p . 10) ,
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Hurray summarized and gave examples o f co g n itiv e  s k i l l s  th a t  have 
been observed in  th e  c h i ld  befo re  e n te r in g  th e  concre te  o p e ra tio n a l 
s tag e  o f  development!
P ia g e t 's  th e o ry  la rg e ly  r e s t s  upon h is  c a re fu l o b serv a tio n  th a t ,  
by th e  tim e they  a re  seven y ears  o ld , c h ild re n  can respond more o r  
l e s s  as a d u lts  would respond to  a  number o f  problem s, Before th a t  
tim e, c h ild re n  ten d  to  g ive q u ite  s u rp r is in g  resp o n ses, such as 
th a t  t h e i r  s ib l in g  has no s ib l in g  (eg o cen trism )i th a t  a f la t te n e d  
d a y  b a ll  has more d a y ,  weighs more, and ta k e s  up more space than  
i t  d id  b efo re  i t  was f la t te n e d  (c o n s e rv a tio n ) ; t h a t  th e  w ater 
le v e l  in  a  t i l t e d  g la s s  i s  p a r a l le l  to  th e  bottom o f  th e  g la ss  
r a th e r  th an  th e  horizon  (ab so lu te  sp ace ); th a t  th e re  a re  more 
g i r l s  in  th e  c la s s  th an  ch ild ren  ( c la s s  in c lu s io n ) ;  th a t  i f  John 
i s  o ld e r  than  Jim , and Jim i s  o ld e r  than  Bob, John may o r  may no t 
be o ld e r  th an  Bob ( t r a n s i t i v i t y ) ;  o r  th a t  a  person  cannot be two 
th in g s  a t  th e  same tim e, l ik e  an American and a  C atho lic  
( c e n t r a t io n ) . These ch ild ren  under seven a lso  tend  to  focus t h e i r  
a t te n t io n  on only  one asp ec t o f  a  s i tu a t io n ,  such as n o tic in g  th a t  
a  m ilk b o t t le  and ju ic e  g la ss  d i f f e r  only  in  h e ig h t w hile ig n o rin g  
the  d if fe re n c e  in  w idth, S im ila r ly  th ey  seem incapab le  o f  
o rd erin g  a  s e t  o f  te n  o r  so s t ic k s  accord ing  to  t h e i r  le n g th s  
( s e r la t io n )  because, presumably, t h i s  would re q u ire  th in k in g  o f  
th e  same s t ic k  as  both lo n g er than th e  s t ic k  to  i t s  r ig h t  and 
s h o r te r  th an  th e  one to  i t s  l e f t ,  In  a d d itio n , a l l  k inds o f 
s o r t in g  and c la s s i f i c a t io n  ta sk s , from sim ple s o r t in g  on one 
dimension to  more complex two by two ( o r  more) c la s s i f i c a t io n s ,
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a re  in c o r r e c t ly  performed by th ese  c h ild re n . Moreover, when they  
a re  p ressed  f o r  t h e i r  reasons f o r  responding  as they  do, th ey  
r e s o r t  f in a l ly  to  what appear to  be e la b o ra te  and p rep o ste ro u s  
ju s t i f i c a t i o n s  ( j u s t i f i c a t i o n  a t  any p r i c e ) .  A ll o f  th ese  
p e c u l i a r i t i e s  in  th e  young c h i ld ’s responses a re  c h a r a c te r i s t ic  o f  
th e  p re o p e ra tio n a l stage  o f  reason ing  o r  co g n itiv e  s tru c tu re  and 
as W aller makes c le a r ,  could presumably provide o b s tac le s  to  
decoding the  s t ru c tu re  o f  w ritten  language and alm ost c e r ta in ly  
p lace  l im i ta t io n s  upon th e  comprehension o f i t .  In  the  space o f  
th re e  to  fo u r  y e a rs , however, th e  c h i ld 's  responses in  th e se  a re a s  
become very much l i k e  th e  a d u l t 's .  (M urray 's  In tro d u c tio n , W aller, 
1977, p . ix )
O ther T heories on Language Development 
and C ognitive P ro cesses  
Sm ith, Goodman and M eredith (1976) d esc rib ed  V ygotsky's th e o ry  o f  
language and co gn ition ) "From P iag e t th e  im pression i s  gained th a t  th e  
schemata o r  co g n itiv e  s tru c tu re s  a re  pure thought connections in v o lv in g  
language, but not b u i l t  o f speech n e c e s sa r i ly , where from Vygotsky a 
p ic tu re  o f  conceptual s tru c tu re s  made o f  shorthand language i s  
conceived" (pp. 13^ - 135)*
From th i s  p o s itio n  Vygotsky shows g re a t concern f o r  the d ia logue 
between ch ild ren  and a d u lt te a c h e rs , in  c o n tra s t w ith P ia g e t 's  
concern fo r  se lf -d isc o v e ry  before  a d u lt  language i s  in tro d u ced .
The environm ental language i s  as r e a l  in  V ygotsky's view a s  th e  
o b je c ts  in  the  environment and i s  p iv o ta l  in  th e  development o f  
the  c h i ld 's  th in k in g . There i s  a suggestion  th a t  words have vague
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meaning f o r  ch ild ren  even before th e  c h ild re n  can Bpeak, and 
th e re fo re  language h e lp s  sh are  t h e i r  f i r s t  th in k in g . The 
development o f  th in k in g  I s  enhanced by th e  p re se n ta tio n  o f  
s c i e n t i f i c  concepts ( c o l le c t iv e  a d u lt s ta tem en ts , knowledge) to  
c h ild re n  as  th e  c h i ld ’s  spontaneous concepts become organized In  
r e la t io n  to  th e  a d u lt s t r u c tu r e .  (Sm ith e t  a l , ,  1976, p . 135) 
"Bruner has d esc rib ed  th in k in g  a s  a  m ediating  p ro cess  between 
stim u lus In p u t and an in d iv id u a l 's  response in  which he i s  fre e d  from 
th e  stim u lus by vary in g  h is  response , , , o r  by keeping h is  response 
s tead y  in  a  vary ing  environment" (Sm ith e t  a l . t 1976* p . 111). Thus, 
Bruner saw language as an instrum ent f o r  th e  th in k in g  p ro cess  r a th e r  
th an  j u s t  a  communication to o l .  Id eas  develop through ta lk in g  a lone  o r  
w ith  o th e rs . The c h i ld 's  thoughts are  shaped by ta lk in g  w ith a d u lts , 
a s  th e  " a d u l t 's  grammar o f  th in k in g  In  language in te r a c t s  w ith  th e  
c h i ld 's  grammar o f  th in k in g "  (p . i l l ) .
Heber (1977) s tu d ie d  two groups o f  c h ild re n  who were i n i t i a l l y  a t  
d i f f e r e n t  le v e l s  o f  competence In  d e sc rib in g  s iz e  r e la t io n s  (b ig g e r /  
sm aller) and who were comparable In  perform ing s e r la t io n  ta s k s .  A fte r  
th re e  se ss io n s  o f  t r a in in g  in  d e sc r ib in g  s iz e  r e la t io n s ,  th e  two groups 
were te s t e d  f o r  p ro g ress  in  s e r la t io n i  two comparable groups o f  co n tro l 
su b je c ts  w ith  no t r a in in g  were te s te d .  The experim ental group showed 
s ig n i f ic a n t ly  b e t t e r  p ro g ress  in  s e r la t io n ,  w ith a  middle c la s s  group 
o f  c h ild re n  sco rin g  w ell im m ediately fo llow ing  th e  t r a in in g  and a  low er 
working c la s s  group o f  c h ild re n  sco rin g  a s  w ell two weeks l a t e r  w ith  no 
fu r th e r  t r a in in g .  Heber*s I n te r e s t  In  conducting th e  study  was to  t e s t  
th e  c o n tra s tin g  th e o r ie s  o f  Bruner who "suggested  th a t  once th e  c h ild
has s a s te re d  speech t h i s  then  becomes th e  m ajor Instrum ent o f  
environm ental and s o c ia l  in f lu e n c e s  shap ing  thought" (p , 85) ,  and o f 
P iag e t who emphasized " th a t  th e  o r ig in  o f  log ico-m athem atica l id e a s  
re s id e s  no t in  language but in  th e  c h i ld 's  e a r l i e s t  p r a c t ic a l  
a c t i v i t i e s "  (p . 85) .  Heber concluded th a t  th e  r e s u l t s  o f  t h i s  
experim ent confirm  both th e o r ie s ,  su g g es tin g  an in te r a c t iv e  p ro cess  
u n it in g  speech in  con tex t w ith  co g n itio n .
W eininger ( 1983) s tre s s e d  th e  need to  promote l in g u i s t i c  s k i l l s  in  
th e  classroom u s in g  a  v a r ie ty  o f  methods, in c lu d in g  p lay  and
d ram atiza tio n . He suggested  th e  use o f  le a rn in g  c e n te rs  f o r  both
language enrichm ent and co g n itiv e  growth th rough  a c tiv e  le a rn in g  
ex p erien ces. He d esc rib ed  th e  use o f  le a rn in g  centers*
At a l l  tim es language i s  used by th e  te a c h e r , th e  c h ild re n  become
aware o f new words a s  th ey  extend t h e i r  un d ers tan d in g  o f both 
f a m il ia r  and new id e a s  through th e  shared  experience  o f th e  
changes in  th e  growing c e n tre . They a re  abLe to  observe, t a lk  
about and le a rn  o th e r  p e o p le 's  p o in ts  o f  view. R ather than  
sim ply d e p o sitin g  a  few words in  a "vocabulary  bank," th e  
ch ild ren  have been Involved in  an a c tiv e  le a rn in g  experience  which
extends t h e i r  understand ing  along w ith  t h e i r  ex p ressive  powers y e t
a t  th e  same tim e rem ains firm ly  anchored in  th e  fa m il ia r  v is u a l ,  
t a c t i l e ,  and em otional r e a l i t i e s  o f  t h e i r  own classroom , (p . 137)
Language/Reading Development as  Viewed by L in g u is ts
Lamb (1977) wrote th a t  although th e  l i n g u i s t i c  approach to  read ing  
d id  not e x is t ,  the  approach recommended by l in g u is t s  included  the 
following*
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1. Heading was defined as Ma process o f  tra n s fe r r in g  what th e  
ch ild  already knows about speech and aud ito ry  s ig n a ls  to  reading"
(p . ¥ 0 .
2. "The c h ild  should be ab le  to  recognize th e  l e t t e r s  o f  the  
a lphabet and a s so c ia te  a  l e t t e r  w ith  each sound p r io r  to  beginning 
read ing" (p . 4 4 ).
3. Beginning read in g  programs should  co n cen tra te  on words th a t  
fo llow  th e  consonant-vow el-consonant p a t te rn .
4 . Host l in g u is ts  avoided p ic tu re s  th a t  helped th e  ch ild  in te rp re t  
the  te x t .  Some included a b s tra c t p ic tu re s ,
5. Good l i t e r a t u r e  should be used  to  teach  read in g  in  th e  middle 
and upper g rad es. "C are fu lly  c o n tro lle d  v o cab u la rie s  in  c u rren t basa l 
read in g  programs have caused such m a te r ia ls  to  be somewhat d e f ic ie n t  in  
l i t e r a r y  q u a lity "  (p . 4 4 ),
6. Oral reading was emphasized in  o rder to  " re in fo rce  the 
re la tio n sh ip  o f the  spoken word (o r  sentence) to  the  w ritten  symbol," 
a  v i t a l  re la tio n sh ip  (p . 4 5 ).
7 . A v a r ie ty  o f sentence s tru c tu re s  was considered wise fo r  reading 
in s tru c tio n , but t h i s  must be lim ited  fo r  beginning reading . N atural, 
speech l ik e  m ateria l promotes in to n atio n  and comprehension.
D ia le c t D iffe ren ces
"V aria tio n s  in  p ronuncia tion  . . . should convince us th a t  
language i s  n o t s t a t i c  and uniform , bu t th a t  i t  develops and changes" 
(Thomas, 1958* P* 169). The slow h is to r i c a l  change becomes ev id en t 
when one reads l i t e r a t u r e  from an age p a s t .  This change i s  in d ic a t iv e
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o f  th e  slow, almost im perceptib le ongoing transfoxm ation in  the  English 
language today.
Olson (1977) w rote, "A ll c h ild re n  encounter th e  d is c o n t in u ity  
between o ra l  and w r it te n  language in  th e  course o f  schoo ling—fo r  some 
i t  i s  more se r io u s  than  f o r  o th e rs"  (p . 20 ), P e rsonal experience 
r e s u l t s  in  knowledge th a t  may be re p re se n te d  in  language. Olson 
re f e r r e d  to  languages o f  experience  and c o n tra s te d  th e  "o ra l language 
o f  o rd in a ry  common sense experiences and th e  w ritte n  language o f  
o b je c t iv e  knowledge and form al schooling" (p , 10) ,
Hayes, O m ste in , and Gage suggested  th a t  th e re  i s  some confusion 
about th e  l i n g u i s t i c  and read in g  comprehension a b i l i t i e s  o f  a  c h ild  
whose p ro n u n c ia tio n  i s  d i f f e r e n t  from th a t  o f  th e  te a c h e r . S ince 
read in g  i s  e x tra c t in g  meaning from th e  p r in te d  word, th e  c h ild  who has 
to  s tru g g le  to  b ridge th e  gap between a  f a m il ia r  v a r ie ty  o f  E ng lish  and 
th e  E n g lish  language found on th e  p r in te d  page o r  spoken by th e  te a c h e r  
w ill  be fo cu sin g  a t te n t io n  in  two d ire c t io n s  when read in g  aloud . T h is  
problem i s  e sp e c ia l ly  acu te  in  o ra l reading} th e re fo re , judging  a 
c h i l d 's  read in g  comprehension s k i l l s  based on h is  o r  h e r  perform ance 
when read in g  aloud i s  r is k y  bu sin ess  f o r  th e  te ac h e r (1977• p. 1^3) .
Denner (1970) reported  h is  study o f  the  rep resen ta tio n a l and 
sy n ta c tic  competence o f several groups o f readers showing th a t  
k indergarten  pup ils  and problem readers  through the  f i f t h  grade le v e l 
were s im ila r  in  th e i r  a b i l i ty  to  communicate well in  sentences and 
th e i r  in a b i l i ty  to  see the re la tio n sh ip s  o f words in  p r in t  th a t  form a 
sentence. He suggested th a t  readers having th is  sy n tac tic  d i f f ic u l ty
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“may be trap p ed  in  an o ra l  t r a d i t io n  th a t  i s  a n t i th e t i c a l  to  the 
Impersonal a b s tra c tio n s  o f  p r in te d  language" (p , 887) .
Segmentation o f  Sentences, Words, and S y lla b le s
L earn ing  to  read  as an independent re a d e r  re q u ire s  s t r u c tu r a l  
a n a ly s is , phonic a n a ly s is , and s y l la b ic a t io n .  A c h ild  may be 
discouraged by long  words, but can unlock them when he o r  she can 
recognize th e  p a r ts  as s y l la b le s  (Heilman, 1981). The a b i l i t y  to  
d iv ide  words in to  s y l la b le s  i s  h e lp fb l in  c o rre c t s p e ll in g , in  d iv id in g  
words a t  th e  end o f  a  l i n e  o f w ritin g , and in  pronouncing words th a t  
a re  no t in  o n e 's  s ig h t  vocabulary . S y lla b ic a tio n  i s  based on 
s t ru c tu ra l  and p h o n e tic  word p ro p e r t ie s  (Heilman, 1981)*
Lamb (1977) c i te d  Palermo and M alfese who rep o rted ) "In  th e  age 
range from 5 to  8 y ears  i t  would appear th a t  th e  word, o r  s y l la b le ,  i s  
th e  sound u n i t  w ith which th e  c h ild  d e a ls . He la c k s  th e  a n a ly t ic  
a b i l i t i e s  re q u ired  to  i s o l a t e  and m anipulate  phonemic u n i ts  w ith in  
words" (pp. l^f-15).
F ran c is  (1973) s tu d ie d  problems faced  by young ch ild ren  in  
understand ing  th e  te c h n ic a l language o f  read in g . The a b s tra c t  concepts 
o f  l e t t e r , word, and sen tence seemed d i f f i c u l t  f o r  c h ild re n  to  g rasp . 
The r e s u l t s  o f  th e  study  in d ic a te d  th a t  "ch ild re n  le a rn ed  th e  concept 
l e t t e r  in  th e  p ro cess  o f le a rn in g  to  read , and d e riv ed  th e  concepts 
word and sentence from t h e i r  m astery  o f  read in g  and w ritin g , g iv in g  
l i t t l e  in d ic a t io n  th a t  th ey  were in c l in e d  to  r e l a t e  them to  spoken 
language" (p . 20 ). Some c h ild re n  s a id  th ey  thought th e re  were pauses 
between spoken words because th e re  were spaces between w ritte n  words.
G am ica s tu d ie d  th e  a c q u is it io n  o f  13 ty p es  o f  phonemic 
d is t in c t io n s  among young ch ild ren  and found in d iv id u a l d iffe re n c e s  
in  phonological developm ent. The co n clu sio n s  d i f f e r  from th e  
hypo thesis  o f  o th e rs  th a t  a  c h ild  fo llow s an in v a r ia n t  o rd e r in  
phonological development w ith reg ard  to  phonemic d is t in c t io n  (1973, 
pp. 215, 220- 222) .
C la rk 's  summary ( in  S in c la i r ,  J a r v e l la ,  & L e v e lt ,  1978) about th e  
assessm ent o f  a  c h i ld 's  a b i l i t y  to  segment sen ten ces , words, o r  
s y l la b le s  le d  h e r  to  th e  conclusion th a t  assessm ent tech n iques 
in fluenced  responses. A c h ild  may have been judged to  have poor 
segm entation s k i l l s  though th e  q u estio n s  were n o t s u ite d  to  th e  c h ild .
L earn ing  to  read  re q u ire s  a  c h ild  to  make p ro g re s s iv e ly  f in e r  
d isc r im in a tio n s  between p r in te d  word symbols and to  a s so c ia te  them w ith 
o ra l speech sounds. Heilman ( l9 8 l)  observed th a t  when a  c h ild  e n te rs  
school he o r  shet
1. can d i f f e r e n t ia te  between thousands o f  words spoken by o th e r  
in d iv id u a ls !
2 . can use thousands o f  words in  (h is  o r  h e r] own speech)
3 . has developed concepts fo r  thousands o f  words, (p . 3^ ) .
The i n a b i l i t y  to  d isc r im in a te  phonemes does n o t n e c e s sa r ily
involve a  h earin g  problem. 1 O ther p re re q u is i te s  f o r  phonics in s tru c t io n  
a re  the a b i l i t y  to  sy n th esize  phonemes in to  words and the  a b i l i t y  to  
analyze words in to  t h e i r  component phonemes (T ay lo r, 1975).
M eta lin g u is tic  Awareness
Van Kleek (1982) summarized re se a rc h  in  m e ta lin g u is tic  aw areness 
o f  ch ild ren  and found th a t  "advances in  th e  n a tu re  o f  c h i ld re n 's
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m e ta lin g u is tic  perform ance develop synchronously w ith  advances in  t h e i r  
F ia g e tia n  s k i l l s  perform ance" (p , 238). She summarized th re e  p o s it io n s  
on m etacognition and m e ta lin g u is tic s t
1. M e ta lin g u is tic  s k i l l s  a re  a  subset o f  m etacognition ,
2. M e ta lin g u is tic  s k i l l s  and m etacognitive  s k i l l s  a re  r e la te d  by 
an underly ing  s k i l l .
3 . There a re  a re a s  o f  ov erlap  and d if fe re n c e  between 
m e ta lin g u is tic  and m etacognitive  a b i l i t i e s .
Van Kleek r e la te d  th e  l a s t  two p o s i t io n s  to  P ia g e t* s  model o f  
co g n itiv e  development, p o s tu la t in g  th a t  co g n itiv e  development i s  a 
r e s u l t  o f  in te ra c t io n  between th e  c h ild  and h is  o r  h e r  environm ent, 
P ia g e t s a id  th a t  aw areness begins a t  th e  p e rip h e ry , meaning th e  " c h ild  
f i r s t  n o tic e s  th e  goalB and r e s u l t s  o f  h is  o r  h e r  p r a c t ic a l  ac tio n "
(p . 240). Awareness then  p ro g resses  toward th e  c e n te r , f i r s t  fo r  the  
o b je c t , then  f o r  th e  c h ild , " f i r s t  f o r  th e  cognizance o f  th e  problems 
to  be so lved , then  th e  co g n itiv e  means used to  so lve  them, and f in a l ly  
th e  un d erly in g  s t ru c tu re s  which genera te  a l l  o rgan ized  behavior"
(p , 240). Van Kleek ap p lied  t h i s  model to  m e ta lln g u is tie s , recogn iz ing  
th a t  language can be observed as  an e x te rn a l a c tio n  w hile co gn ition  i s  
i n t e r n a l .
Van Kleek saw observable m e ta lin g u is tic  s k i l l s  evolv ing  during  the  
concrete  o p e ra tio n a l s tag e  o f  co g n itiv e  development. She c i te d  a  study 
(Hakes, 1980) o f  conserva tion  and m e ta lin g u is tic  s k i l l s  o f  4 - to  
8-y e a r-o ld  c h ild re n t The re s u l t in g  c o r re la t io n s  supported  h e r  statem ent 
r e l a t in g  co g n itiv e  and l i n g u i s t i c  developm ent. She s ta te d i
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The gen era l p o s it io n  taken  and exem plified  here  i s  th a t  a t  th e  
onset o f  concre te  o p e ra tio n s  one w itn esses  a g en era lised  in c re a se  
in  th e  c h i ld 's  a b i l i t y  to  focus on language as an o b jec t and t h i s  
i s  m an ifested  on a  wide range o f  s u p e r f ic ia l ly  d is s im ila r  
m e ta lin g u is tic  ta s k s .  The p re o p e ra tio n a l ch ild , on th e  c o n tra ry , 
i s  la r g e ly  incapab le  o f  t r e a t in g  language in  t h i s  d eco n tex tua l!zed  
manner. The m e ta lin g u is tic  s k i l l s  th a t  begin emerging in  t h i s  
s tag e  focus in s te a d  on th e  communicative success o f  messages In  
general r a th e r  than  on language i t s e l f ,  (p , 2^3)
Van Kleek c i te d  a  few in s ta n c e s  o f  a  p re -o p e ra tio n a l c h ild  having 
some m e ta lin g u is tic  s k i l l s ,  u s u a lly  a c h ild  o f  a  l in g u is t ,  who focused 
on only one a sp e c t, M e ta lin g u is tic  s k i l l s  th a t  can be expected to  
emerge during  th e  concrete  o p e ra tio n a l p e rio d  a re  th e  a b i l i t y  to  
cent ra te  on th e  l i n g u i s t i c  medium r a th e r  th an  the  message, such as 
recogn iz ing  words as  words, segm enting sen tences in to  words, segmenting 
words in to  s y l la b le s ,  and making judgments about grammar. The l a s t  
a b i l i t y  to  be developed i s  being ab le  to  analyze words o r  s y l la b le s  
in to  phonemesj t h i s  can be expected a t  about th e  age o f  6 o r  7 o r  when 
a  ch ild  i s  in  th e  concrete  o p e ra tio n a l s ta g e , while o th e r  segm enting 
s k i l l s  emerge in  th e  p re -o p e ra tio n a l s ta g e . C onsidering language as 
both a l in g u i s t i c  form and as a way to  communicate i s  evidence o f 
d e c e n tra tio n .
While P ia g e t recognized h o rizo n a l decalage, h is  theo ry  s t r e s s e d  
th e  sim ultaneous development o f  s k i l l s  w ith in  a stage  o f  developm ent. 
Van Kleek w rote th a t  re sea rch  had shown th a t  synchrony o f  s k i l l s  
development was th e  exception r a th e r  than  th e  r u le .  I t  had been
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p o s tu la te d  th a t  even s k i l l  development would occur i f  environm ental 
f a c to rs  c o n tr ib u tin g  to  th e  s k i l l s  had been e q u a l.
Van Kleek r e la te d  m e ta lin g u is tic  development to  t e s t  sco res , 
s ta t in g ,  "verbal in te l l ig e n c e  measures a re  in  e f f e c t  h eav ily , i f  n o t 
e n t i r e ly  m e ta lin g u is tic "  (1982, p. 25*0. M e ta lin g u is tic  s k i l l s  
c o rre la te d  h ig h ly  w ith th e  Peabody P ic tu re  Vocabulary T es t, A c h i ld 's  
performance on a  given m e ta lin g u is tic  ta s k  w ill  depend upon many 
fa c to rs , such as th e  type o f in s t ru c t io n s  g iven , th e  number o f  p ra c t ic e  
se ss io n s , th e  o rd e r  o f  p re se n ta tio n s , and th e  type o f  response 
expected. She suggested  th e  fo llow ing  o rd e r  o f  d i f f i c u l ty  and v e r t i c a l  
decalage th a t  one could expectt "spontaneous perform ance, e l i c i t e d  
comprehension, e v a lu a tio n , c o rre c tio n , and e x p lic a tio n "  (p , 26i ) ,
"The f a c t  th a t  a  c h ild  la c k s  conscious aw areness o f  word u n i t s  and 
word boundaries i s  no t so s u rp r is in g  in  l i g h t  o f  h is  experience w ith 
language" (E h ri, 197B, p . l l ) .  The c h ild  i s  l i k e ly  to  be l im ite d  in  
l i n g u i s t i c  awareness s in ce  h is  o r  h e r experiences w ith words a re  to  use 
them as m eaningful u n i t s  o f  speech in  communication w ith o th e rs . The 
need to  become aware o f  words as p a r ts  o f  a language a r is e s  when th e  
c h ild  begins to  le a r n  to  read .
Phonics and E arly  Reading Programs 
Heilman ( l9 3 l)  d esc rib ed  Rebecca P o l l a r d 's  sy n th e tic  method o f  
teach ing  phonics, which was In troduced  about 1890. Reading was 
m echan istic t s tu d en ts  could pronounce words q u ite  w ell, and read in g  was 
a sso c ia ted  w ith th e  a b i l i t y  to  pronounce words. The in s tru c t io n  
included d r i l l s  in  a r t ic u la t io n  o f  i s o la te d  phonemes and a s s o c ia tin g  
s in g le  consonants w ith a  sound as  e a r ly  as  th e  f i r s t  g rade, Heilman
saw weaknesses in  t h i s  method th a t  inc luded  a r b i t r a r i l y  a ss ig n in g  
sounds to  consonant l e t t e r s ,  te ac h in g  sounds a s so c ia te d  w ith l e t t e r s  in  
is o la t io n ,  and d r i l l  in s t ru c t io n  th a t  was n o t r e la te d  to  read in g . The 
method d e tra c te d  from an emphasis on read in g  as a way to  gain  meaning 
from the  p r in te d  page, and le d  to  a tta c k s  on a l l  phonics In s tru c t io n ,  
r e s u l t in g  in  read in g  in s t r u c t io n  w ith l i t t l e  phonics during  th e  1930's  
and 1940 's . E ducators tended to  p o la r iz e —f o r  " s ig h t word" read in g  o r  
f o r  phonics in s t r u c t io n .
Gibson (1965) d esc rib ed  th e  read in g  p rocess fo u r  ways, as 
" re c e iv in g  communicationj making d isc r im in a tiv e  re sp o n ses  to  g rap h ic  
symbolst decoding g rap h ic  symbols to  speech) and g e t t in g  meaning from 
th e  p r in te d  page" (p . 1066). She d esc rib ed  a  study to  determ ine th e  
responses o f  c h ild re n  age 4 to  8 y ears  o ld  on d isc r im in a tio n  ta s k s .  
These ta s k s ,  designed to  be p a r a l le l  to  th e  d is c r im in a tio n  ta sk s  faced 
by beginning re a d e rs , were perform ed much b e t t e r  by th e  8- y e a r-o ld  
c h ild re n . She ex p la in s  t h i s  by say ing  th a t  during  th e  growth p e rio d  
o f  4 to  8 y ears  o f age c h ild re n  le a rn  th o se  fe a tu re s  c r  dim ensions o f  
d if fe re n c e  n ecessary  f o r  d i f f e r e n t ia t in g  l e t t e r s ,  such as break versu s  
c lo se , l i n e  versus curve, r o ta t io n s ,  and r e v e r s a ls ,  le a rn in g  
p e rsp e c tiv e  tra n sfo rm a tio n s  (e x . C and U) i s  no t as  c r i t i c a l  f o r  
d is c r im in a tin g  l e t t e r s ,  and la c k  o f  i t  must be to le ra -e d  as 8 y e a r o lds 
continue to  make th e se  e r r o r s .  A 4 -y e a r-o ld  c h ild  has a  background 
o f  experience in  d is c r im in a tin g  f a m il ia r  o b je c ts  and can use some o f 
t h i s  s k i l l  in  l e t t e r  d i f f e r e n t ia t io n .  "But th e  s e t  o f  l e t t e r s  has a 
unique fe a tu re  p a t te rn  f o r  each o f  i t s  members, so le a rn in g  o f  th e
d is t in c t iv e  fe a tu re s  goes on du rin g  th e  p e rio d  we in v e s tig a te d "
(p . 1068) .
R elevant S tu d ies
P ia g e t and In h e ld e r  based t h e i r  s ta tem en ts  about the development o f  
o f  co g n itio n  and th e  development o f  language on t h e i r  com parative 
s tu d ie s  o f  d eaf mutes and normal c h ild re n . They re p o rte d  " in  th e  
normal c h ild ,  language appears a t  about th e  same tim e as the  o th e r  
forms o f  sem io tic  th o u g h t. In  th e  d eaf mute , , , a r t i c u la te  language 
does not appear u n t i l  w ell a f t e r  d e fe rre d  im ita t io n , symbolic p la y , and 
th e  mental image" ( 1966/ 1969, p . 8 4 ). They concluded th a t  "language i s  
derived  g e n e tic a l ly , s in ce  i t s  s o c ia l  o r  ed u ca tio n a l tran sm iss io n  
presupposes th e  p re lim in a ry  development o f  th e se  forms o f  sem iosis"
(p . 84).
Ribovich ( 1978) exp lained  th e  im portance o f  e x p e r ie n tia l  
background i f  c h ild re n  a re  to  read  w ith und ers tan d in g . She suggested  
u s in g  th e  language experience  approach in  read in g . "An obvious 
connection between co g n itiv e  development and comprehension i s  th a t  
s to ry  m a te r ia l not in  th e  realm o f  c h i ld re n 's  d i r e c t  experience w ill 
c o n s t i tu te  d i f f i c u l ty  because o f  i t s  a b s tr a c t  n a tu re"  (p . 10). Reading 
m a te ria l t h a t  i s  not p repared  by the  c h ild re n  should be examined 
c a re fu l ly . In  some cases t h i s  m a te r ia l may be deemed u n su ita b le  fo r  
u sej however, in  some cases th e  m a te ria l may be used i f  th e re  i s  
adequate tim e to  b u ild  th e  c h i ld r e n 's  background and vocabulary 
experience ,
Ribovich (1978) summarised th e  r e la t io n s h ip  o f  co g n itiv e  f a c to r s  
and comprehension f o r  beginning re a d e rs  by say ing  th a t  some
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comprehension ta sk s  seemed to  be dependent upon reach ing  the  s tag e  o f 
concrete  o p e ra tio n s  and some ta s k s  were n o t dependent upon being 
concrete  o p e ra tio n a l.
Ju s t because ch ild ren  can do a process when the  task  i s  concrete 
does not mean ch ild ren  can follow th e  same process with w ritte n  
language. W ritten language may be p resen tin g  d if f ic u l ty  because 
i t  rep resen ts  th e  idea someone e lse  d eriv es from concrete 
experience, (p . 13)
A b strac tin g  from experience  i s  much e a s ie r  than  a b s tra c t in g  from 
someone e l s e 's  a b s tr a c t io n .
A study by E hri (1975) comparing word consciousness o f  re a d e rs  and 
p re -re a d e rs  found th a t  th e  m e ta lin g u is tic  s k i l l s  o f  readers  (age 7 
years) f a r  surpassed  th e  p a r a l le l  a b i l i t i e s  o f  a group o f k in d e rg a rten  
p u p ils  (age 5 l /2  to  6 years) and a  group o f  p re -sch o o le rs  (age 4 l /2  
to  5 l / 2  y e a rs ) . In  th e  d iscu ss io n  she w rote, "At is su e  i s  th e  
qu estio n  o f  w hether l e x ic a l  aw areness i s  acqu ired  and shaped by 
experience w ith p r in t in g  conventions ( th e  word convention view) o r  
whether i t  i s  sim ply awakened as  a consequence o f  read ing  p r in t  ( th e  
m e ta lin g u is tic  view)" (p , 211). There was no d iffe re n c e  between groups 
in  th e  a b i l i t y  to  id e n t i f y  words co n ta in in g  p a r t i c u la r  f i r s t  s y l la b le s .
A yers, Rohr, and Ayers (197^) in v e s t ig a te d  th e  r e la t io n s h ip s  among 
th e  v a r ia b le s  co n serva tion , p e rcep tu a l-m o to r s k i l l s ,  p re -read in g  
s k i l l s ,  and v erba l in te l l ig e n c e .  They found th a t  sco res on th e  
v a r ia b le s  con serv a tio n  and p e rc ep tio n  were n o t h ig h ly  c o rre la te d , and 
th a t  each o f  th e se  v a r ia b le s  c o r re la te d  h ig h ly  w ith th e  p re -re a d in g  
s k i l l s  m easure.
Almy ( 1968) re p o r te d  in  th e  r e s u l t s  o f  h e r  c ro s s -s e c t io n a l  study  
and lo n g itu d in a l s tu d y  th a t  th e  performance o f  th e  c h ild re n  on 
conservation  ta sk s  confirm ed P ia g e t 's  th e o ry  on th e  sequence in  
a t ta in in g  an understand ing  o f  co n serv a tio n . "But th e  p rog ress  from one 
le v e l  o f  understand ing  to  th e  n ex t was co n sid e rab ly  slow er fo r  th e  
c h ild re n  who came from th e  low er c la s s  neighborhood" (p , 123) .
P ia g e t and In h e ld e r  ( 1969) described  a  s tudy  o f  a  group o f  
p re o p e ra tiv e  c h ild re n  and a group o f  c h ild re n  who were ab le  to  j u s t i f y  
conserva tion  b y -d esc rib in g  r e v e r s ib i l i ty  and com pensation. Both groups 
were Bhown p a ir s  o f  o b je c ts , a  la rg e  one and a  sm all one, then  were 
asked to  d esc rib e  th e  o b je c ts  a f t e r  one had been given to  one person 
and one t o  an o th er p e rso n . The responses were s tu d ie d  in  term s o f 
l i n g u i s t i c  competence. The p reo p e ra tiv e  c h ild re n  d esc rib ed  th e  o b je c ts  
in  term s o f la rg e  and sm all, o r  a  l o t  and a l i t t l e .  The c h ild re n  who 
were o p e ra tiv e  d e sc rib ed  th e  o b je c ts  in  two dim ensions by a s ta tem en t, 
such a s , "This p e n c il i s  lo n g e r and th in n e r"  (p . 90)•
E lk ind , Horn, and Schneider (1965) s tu d ie d  c h ild re n  in  Grade 2 
through Grade 6 on th e  v a r ia b le s  read in g  achievem ent, word re c o g n itio n , 
and p e rcep tu a l d e c e n tra tio n . The word re c o g n itio n  a b i l i t y  in c reased  
w ith age, The v a r ia b le s  word reco g n itio n  and read in g  achievement 
c o rre la te d  w ell w ith  each o th e r  and w ith th e  v a r ia b le  p e rcep tu a l 
d e c e n tra tio n .
Hood and Robinson (1983) recommended p re -re a d in g  a c t i v i t i e s  th a t  
inc lude  word games to  le a rn  new vocabulary , o ra l  language development, 
and p re d ic tio n  s t r a t e g i e s ,  With t h i s  approach, s tu d e n ts  can d i r e c t  
more a t te n t io n  to  comprehension, e s p e c ia lly  i f  th e  o ra l language
preced ing  th e  le sso n  in c o rp o ra te s  the  same language p a t te rn s  a 3 those 
in  th e  read in g  le sso n .
H alpem  ( 1970) s tu d ie d  37 second grade ch ild ren  whose sco res  on 
v is u a l p e rc ep tu a l ta sk s  were below ex p ec ta tio n s  f o r  t h e i r  in te l l ig e n c e  
and grade l e v e l , She was in v e s t ig a t in g  th e  co g n itiv e  compensating 
mechanisms used by c h ild re n  who had v isu a l-p e rc e p tu a l im m aturity  but 
who d id  n o t develop read in g  d i s a b i l i t i e s .  She te s te d  a hypo thesis  
based on P ia g e t 's  th eo ry . As c h ild re n  moved in to  th e  concrete  
o p e ra tio n a l s tag e  o f  development, i f  th o se  who had had d e fe c tiv e  
p e rc ep tu a l a b i l i t i e s  could move from t h e i r  re lia n c e  on p e rcep tio n  they  
would have had few er le a rn in g  d i f f i c u l t i e s  th an  would those  whose 
co g n itiv e  development was a t  a p rev ious s ta g e , H alpem  te s te d  th e  
su b je c ts  on conserva tion  a b i l i t y  and f o r  th e  tendency to  r e ly  on 
p e rc ep tio n  o r  on lo g ic  to  answer c e r ta in  q u e s tio n s . She found th a t  
c h ild re n  used  compensatory mechanisms and le a rn ed  to  read  d e sp ite  
p e rc ep tu a l problem s. She concluded th a t  re lian ce /in d ep en d en ce  on 
p e rc ep tio n  was an im portan t f a c to r  which could be used as a p re d ic to r  
o f  read in g  success a t  th e  .05 le v e l .  She saw im p lic a tio n s  fo r  
c o g n itiv e  a b i l i t y  t r a in in g  and th e  p re p a ra tio n  o f a  p re d ic tiv e  sc a le  
f o r  "d y s lex ic  Johnny who can le a rn  to  read" w ithout rem edial h e lp .
Kretschm er ( 1975) s tu d ied  responses o f  p u p ils  in  a  read ing  program 
to  t e s t s  o v e r a  p e rio d  o f  th re e  to  fo u r y e a rs . He found th a t  th o se  who 
tended  to  answer q uestions in  an eg o cen tric  manner had problems w ith  
read in g  comprehension. He id e n t i f ie d  t h i s  egocentrism  as  a 
c h a r a c te r i s t i c  o f  th e  p re -o p e ra tio n a l s tag e  o f  co g n itiv e  development.
He noted th a t  a c h ild  develops concrete  o p e ra tio n s  only  i f  he o r  she
has o p p o rtu n itie s  to  m anipulate concrete  o b je c ts j  s im ila r  a c t i v i t i e s  on 
a  v e rb a l p lane a re  n o t p o s s ib le  fo r  a  c h ild  who has n o t developed 
o p e ra t iv i ty .  The c h ild  who comprehended p o o rly  tended to  confuse h is  
o r  h e r  own p o in t o f  view w ith  th ose  o f  th e  au th o r, an in d ic a tio n  o f  th e  
in a b i l i t y  to  d e c e n tra te , He suggested  u sing  th e se  and o th e r  d a ta  to  
form a  t r u ly  developm ental model o f  read in g .
S tu d ies  have id e n t i f ie d  th e  th in k in g  p ro cesses  t h a t  comprise each 
P ia g e tia n  co g n itiv e  s ta g e . "The tim e f o r  beginning read in g  in s t r u c t io n  
u s u a lly  co in c id es  w ith  th e  t r a n s i t io n  o f  th e  c h i ld 's  p ro g ressio n  from 
th e  p reo p e ra tio n a l to  th e  concre te  o p e ra tio n a l s tag es"  (Brekke, 
W illiam s, & Harlow, 1973* p . 133)- T h e ir s tudy  compared conservers and 
nonconservers, and th ey  found s ig n if ic a n t  d if f e re n c e s , p <t . 05, between 
perform ance sco res  o f  th e  two groups on each s u b te s t  o f  th e  
G atea-M acG lnitie Reading T e s ts . They a lso  found low bu t p o s i t iv e  
c o r re la t io n s  among th e  conserva tion  sco res  and th e  sco res  on each 
read in g  s u b te s t .
A ustin , C lark  and F i tc h e t t  ( l9 ? l )  w rote, "The mounting evidence o f  
th e  d isp ro p o rtio n a te  number o f  boys who a re  d isab led  re a d e rs , 
m alad justed , low a ch ie v e rs , d e lin q u en t, In a t te n t iv e  and r e b e l l io u s ,  
re in fo rc e s  and u n d erg ird s th e  u rg en t need f o r  ed u ca tio n a l reform  in  th e  
d ire c t io n  o f  equal o p p o rtu n ity  f o r  boys and g i r l s "  (p . i x ) . Some 
fa c to r s  no ted  th a t  probahLy c o n tr ib u te  to  read in g  problems f o r  boys 
were s o c ie ta l  ex p ec ta tio n s  o f  in d iv id u a l i ty  and ro b u st a c t i v i t i e s ,  
school ex p ec ta tio n s  o f  nea tn ess  and s tu d io u sn ess , a  fem inine s tan d a rd  
th a t  ten d s  to  accen tu ate  th e  problems o f  boys, a  form at o f  in s t ru c t io n  
along fem inine l i n e s ,  s e le c t io n  o f  in s t ru c t io n a l  m a te r ia ls  f o r  th e
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group (n o t th e  in d iv id u a l) ,  more female te a c h e rs , group experiences 
th a t  l im i t  in d iv id u a l ex p ression , an absence o f  male id e n t i f ic a t io n  
th a t  a llow s maximum language developm ent, r e s t r i c t i v e  environm ental 
p e rc ep tio n s , le a rn in g  th e o r ie s  more s u ite d  to  g i r l s ,  and s tan d a rd ise d  
t e s t s  based on group norms.
Downing and O liv e r  ( 1973-7*0 found th a t  young ch ild ren  do no t have 
an adequate concept o f  what c o n s t i tu te s  a  word bu t t h a t  t h i s  a b i l i t y  
improves as  the  c h ild re n  grow o ld e r . "A ll o f  the  c h ild re n  in  th e  
p re sen t s tudy , even up u n t i l  th e  age o f  8 y e a rs , confused both i s o la te d  
phonemes and s y l la b le s  w ith 'w ords'"  (p . 580)* C hild ren  under th e  age 
o f  6 l /2  y ears  conibsed non-verbal sounds, sen ten ces , and phrases w ith  
words. C hildren  who were 5 l / 2  to  6 \ / Z  y ears  o ld  d id  no t recogn ize  
lo n g  words as wordsf th ey  seemed to  recogn ize  only  th o se  words th a t  had 
th re e  to  f iv e  l e t t e r s .
Lundberg ( in  S in c la i r  e t  a l . ,  1978) noted  th a t  "a  number o f  re c e n t 
in v e s t ig a to r s  have taken  th e  view th a t  phonemic segm entation i s  an 
e s s e n t ia l  s k i l l  in  beginning read ing  th a t  ’read ing  d is a b le d ' c h ild re n  
have f a i le d  to  achieve" (p . 9 l) and " th e  re la t io n s h ip  between a u d ito ry  
b lend ing  and success in  read ing  i s  w ell documented" (p . 90) .  Lundberg 
concluded th a t  the  evidence d id  no t f u l l y  support e i t h e r  read in g  
in s t ru c t io n  o r  co g n itiv e  growth as  a  causal f a c to r  in  th e  a b i l i t y  to  
segment, though re sea rc h  in  Sweden tended  to  sup p o rt th e  co g n itiv e  
growth concept s in ce  c h ild re n  th e re  d id  n o t begin school u n t i l  age 
seven .
F e ite ls o n , T ehori, and Levinberg-G reen (1982) compared th e  
p ro g ress  o f  o ld e r  and younger k in d e rg a rte n  c h ild re n  du ring  1*+ weeks o f
in s t ru c t io n  and concluded th a t  m a tu rity  was a  d e s ira b le  f a c to r  in  
s a t i s f a c to r y  le a rn in g . Another s tudy  compared th e  f i r s t  grade p ro g ress  
o f  a group o f  c h ild re n  who e n te red  f i r s t  grade a t  age 6 y ea rs , 5 months 
o r  o ld e r  w ith a group o f  c h ild re n  who e n te red  f i r s t  grade when th ey  
were l e s s  th an  6 years  o ld , The o ld e r  group o f  c h ild re n  perform ed 
s ig n i f ic a n t ly  b e t t e r  on read ing  comprehension a t  th e  end o f  f i r s t  
g rade.
In  d is c u s s in g  the  r e la t io n s h ip  between beginning read in g  
In s tru c t io n  and concre te  o p e ra tio n a l th in k in g , Ribovich (1978) 
concluded th a t  th e re  I s  no sim ple answer to  th e  advocacy o f  beginning 
to  te ach  read in g  to  ch ild ren  who a re  p re -o p e ra t io n a l . "C hildren having 
p re -o p e ra tio n a l thought possess  a  number o f  co g n itiv e  s k i l l s  invo lved  
in  beginning read in g ) they  have some c la s s i f i c a t io n  a b i l i t y ,  some 
m etaphor u n derstand ing , and some s e n s i t i v i t y  to  s to ry  s tru c tu re s "
(p . 14). Research seems to  in d ic a te  t h a t  fe a tu re s  o f  a  co g n itiv e  s tag e  
can be tau g h t i f  ch ild ren  a re  c lo se  to  e n te r in g  th a t  new s tag e  and 
concre te  le a rn in g  experiences a re  used . I t  cannot be concluded th a t  
concre te  o p e ra tio n a l ch ild ren  w il l  have no d i f f i c u l ty  w ith read ing  
in s t ru c t io n  "because they  a re  l im ite d  to  th e  realm  o f the  concrete  
and t h e i r  a b i l i t y  to  apply c o g n itiv e  p ro cesses  to  th e  read ing  ta sk  
rem ains a  qu estio n "  (p . l*i),
The in s t r u c t io n a l  approach s e le c te d  by th e  te a c h e r  i s  an im portan t 
co n sid e ra tio n  in  beginning re a d in g . T eachers who understand  P ia g e t ’s 
concepts w ill  recogn ize  in d iv id u a l d if fe re n c e s  q u ick ly  and w i l l  observe 
changes as  th e  c h ild  moves through p ro g ress iv e  c o g n itiv e  s ta g e s , u s in g  
t h i s  in fo rm ation  to  choose in s t r u c t io n a l  m a te r ia ls ,  p rocedures, and
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e x p lan a tio n s . The use o f  d iscdvery  a c t i v i t i e s  w ith co n cre te  m a te r ia ls  
i s  u s e fu l .
In  a s tudy  o f  th e  r e la t io n s h ip s  o f  th e  a b i l i t y  to  read  w ith  
l i th o g ra p h s , a sy n th e s is  ta sk , and the  a b i l i t y  to  conserve volume, 
Famham-Diggory ( 1968) found a  s ig n i f ic a n t ly  high c o r re la t io n  o f  
sy n th e s is  sco res  w ith  v erba l compensation sco re s , and a s ig n i f ic a n t  
d if fe re n c e  between th e  conservers and nonconservers on th e  sy n th es is  
ta s k .  In  h e r  conclusion  she s ta te d ,  "We have le a rn e d  th a t  (p ra c t ic e ]  
may mean th e  co o rd in a tio n  o f  schemata le a rn e d  k in e s th e t ic a l ly ,  v e rb a lly  
and v is u a l ly ,  Thus, both s y n th e s is  r u le s ,  and P ia g e t 's  o p e ra tio n s , may 
in v o lv e  th e  p u tt in g  to g e th e r, o r  co o rd in a tio n , o f  knowledge h e ld  in  
both p a r t s  o f  th e  b ra in "  (p . 225) ■
H a lle r  (197?) concluded th a t  "on th e  average, co n servers  a re  
b e t t e r  re a d e rs  th an  nonconservers, b e t te r  re a d e rs  a re  more l i k e ly  to  be 
co n se rv e rs , d e f ic ie n t  re a d e rs  a re  d e f ic ie n t  co n serv ers , and e a r ly  
re a d e rs  a re  e a r ly  conservers" (p . 23) .
Summary
The young c h ild  le a rn s  to  communicate by l i s t e n in g  and 
speak ing . As he o r  she m atures, i t  i s  d e s ira b le  to  extend th e  language 
fu n c tio n  to  read in g  so th a t  the  c h ild  can e x tra c t  meaning from the  
p r in te d  page. The y ears  o f  le a rn in g  th e se  language fu n c tio n s  a re  y ears  
o f  change and growth, both l in g u i s t i c a l l y  and c o g n itiv e ly . Raven and 
S a lz e r  (1 9 7 l)  summarized the  im p lic a tio n s  o f  P ia g e t 's  th eo ry  f o r  th e  
growth p e rio d t
1. In  th e  e a r ly  p a r t  o f th e  p re o p e ra tio n a l p e rio d  th e  c h ild  
a t ta c h e s  la b e l s  to  o b je c ts , though th ese  l a b e l s  a re  n o t a b s tr a c t io n s .
t o
The a r b i t r a r y  n a tu re  o f  language i s  n o t recognized  by th e  c h ild . 
F reo p e ra tio n a l thought develops through sensori-m oto r a c t i v i t i e s .  "The 
c h ild  th in k s  n e i th e r  d ed u c tiv e ly  nor in d u c tiv e ly , but 't r a n s d u c t iv e ly ' 
from p o in t to  p o in t w ith l i t t l e  o r  no d i f f e r e n t ia t io n  concerning th e  
degree o f  re lev an ce  between p a ir s  o f  observ a tio n s"  (p . 634). Heading 
in s t ru c t io n  i s  f r u s t r a t in g  a t  t h i s  stage*
2 . In  th e  l a t t e r  p a r t  o f  th e  p re o p e ra tio n a l p e rio d , age 4  to  ? 
y e a rs , many c h ild re n  have t h e i r  i n i t i a l  read in g  ex periences. The age 
o f  7 i s  a  tu rn in g  p o in t in  P ia g e t 's  th eo ry , and may w ell mark th e  tim e 
o f  re a d in ess  fo r  re a d in g . There Beems to  be a r a th e r  h igh  c o r re la t io n  
between co nserva tion  ta sk s  and p re -read in g  s k i l l s  o r  e a r ly  read in g  
achievem ent. R e v e rs ib i l i ty  i s  h ig h ly  d e s ira b le  when c h ild re n  begin to  
a s so c ia te  graphemes and phonemes. D ecen tra tio n  i s  needed fo r  
comprehension. P ia g e t 's  th eo ry  su p ports  an a c t i v i ty  curriculum  w ith  
many m a te r ia ls , in c lu d in g  books, f o r  c h ild re n  to  ex p lo re , A beginning 
read in g  program should fo llow  motor and p e rcep tu a l p e rio d s  and be 
in tro d u ced  when c h ild re n  a re  ready f o r  symbolic a c t iv i ty .
At about 7 y ears  o f  age th e  c h ild  develops th e  a b i l i t y  to  reason  
about concrete  ex p erien ces, but n o t about a b s tr a c t  id e a s , T his i s  the  
beginning o f  th e  concre te  o p e ra tio n a l p e rio d . Furth  suggested  
th a t  the  elem entary school y e a rs  should be used to  h e lp  th e  c h ild  
develop h i s  o r  h e r co g n itiv e  fu n c tio n s  o r  h is  o r  h e r th in k in g  a b i l i t y .  
Teaching read in g  and w ritin g  in  th e  e a r ly  elem entary y ears  tak es  so 
much tim e th a t  in te l l e c tu a l  growth may be slowed down s ig n i f ic a n t ly .  
S ince th e  concrete  o p e ra tio n a l c h ild  has th e  cap ac ity  fo r  s e r ia t io n ,  
d e c e n tra tio n , and r e v e r s i b i l i t y ,  he o r  she i s  ready to  begin read in g
in s tru c t io n )  however, th e  c h ild  i s  ready to  reason  about what has been 
read  only i f  th e  read in g  experience r e l a t e s  to  d i r e c t  ex p erien ces. 
Raven and S a lz e r w rotet
In  any read in g  program organized  along P ia g e tla n  l in e s ,  read in g  
a c t i v i t i e s  d u rin g  th e  c o n c re te -o p e ra tio n a l p e rio d  would p rov ide  
in c reased  emphasis on developing lo g ic a l  o p e ra tio n s  by in c lu d in g  
o p p o r tu n itie s  to  combine sen tence  and word elem ents, a s s o c ia te  
elem ents in  d i f f e r e n t  ways, e s ta b l is h  correspondence o r  id e n t i ty  
among elem ents, and would encourage s tu d en ts  to  transform  th e  
o rd e r o f  elem ents and observe the  d if fe re n c e s  produced, (p . 63?)
CHAPTER 3 
Procedures fo r  Data C ollection
In tro d u c tio n
This c h ap te r co n ta in s  a  d e sc r ip tio n  o f  th e  study  s i t e ,  procedures 
fo r  th e  s e le c t io n  o f  th e  school and s u b je c ts , th e  s e le c t io n , 
development and d e sc r ip tio n  o f  th e  measurement In strum en ts , th e  
procedures and tim e lin e  fo r  t e s t  a d m in is tra tio n , th e  procedure f o r  
o b ta in in g  p a re n ta l consent, th e  procedure f o r  o rg an iza tio n  o f  th e  d a ta , 
hypotheses, and th e  procedure fo r  a n a ly s is  o f  th e  d a ta ,
D esc rip tio n  o f th e  Study S i te
The re sea rch  was conducted a t  B lu ff  C ity  Elem entary School in  
S u lliv an  County In  th e  n o rth e a s te rn  p a r t  o f  Tennessee, S u lliv an  
County, th e  second county o rgan ized  in  th e  p re sen t s t a t e  o f  Tennessee, 
i s  an a re a  th a t  was claim ed by both V irg in ia  and N orth C aro lina  in  the  
18th cen tu ry  (Thomas, 1976).
B lu ff  C ity
B lu ff  C ity , a  "q u ain t"  l i t t l e  town o f  1121 c i t iz e n s  in  ru r a l  
n o rth e a s t Tennessee, could  be c a l le d  a  ty p ic a l  r u r a l  town. An 
o u ts tan d in g  fe a tu re  was th e  commitment o f  c i t iz e n s  to  community 
improvement as  evidenced by a  v o lu n te e r  rescue  squad, a  v o lu n te e r f i r e  
departm ent, F riends o f  th e  L ib ra ry , C iv itan  Club, Masonic Lodge W+, a  
community b e a u t i f ic a t io n  d u b ,  and s tro n g  p ro te s ta n t  churches (C,
Skaggs, p e rso n a l communication, February 22, 1985) ,  The P a re n t Teachers
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A ssocia tion  stren g th en ed  th e  elem entary  school by p ro v id in g  v o lu n te e r 
c l e r i c a l  workers to  h e lp  te a c h e rs  and to  r e g i s t e r  s tu d e n ts , m ain ta in ing  
a  h e a lth  c l in ic  s ta f f e d  by v o lu n tee rs  t r a in e d  by th e  Red Cross In  
ca rd iac  pulmonary re s u s c i ta t io n ,  and g iv ing  f in a n c ia l  support (A. 
Buchanan, personal communication, February 25, 1985).
B lu ff  C ity  I s  lo c a te d  c lo se  to  a  fo rd  in  th e  south  fo rk  o f  th e  
H olston R iver, a  f a c t  th a t  co n trib u te d  to  i t s  e a r ly  development during  
th e  l a t e  18th  cen tu ry  as  a  c e n te r  o f  tra d e  and t r a v e l .  M inutes o f  the 
Washington County Commissioners in  1777 inc luded  an o rd e r to  b u ild  a  
road  from Abingdon to  S h o a te 's  Ford, th e  name o f  th e  se ttlem en t a t  th a t  
tim e. The town was th e  m idpoint on th e  s tag e  l in e  between Abingdon and 
Jonesboro and soon became known as  Middletown. During th e  mid 18001s 
two ra i l ro a d s  met th e r e ,  opening up t r a v e l  and tra d e  w ith  many a re a s , 
le a d in g  to  more lo c a l  in d u s t r ia l  growth, and earn in g  th e  name Union 
fo r  the  town. During th e  C iv il  War, town c i t iz e n s  who were sym pathetic 
w ith th e  sou thern  cause changed th e  name to  Z o l l ic o f f e r  in  honor o f  
General F e lix  K, Z o l l ic o f f e r ,  commander o f  confedera te  fo rce s  in  B ast 
Tennessee. In  1887 th e  town was named B lu ff  C ity  (Thomas, 1978).
P r id e  in  th e  h i s to r i c a l  h e r ita g e  i s  evidenced by th e  com pilation  
o f  p i c to r i a l  h i s to r i e s  in  1976 and 1983, a  b ic e n te n n ia l c e le b ra tio n  in  
1976, th re e  h i s to r i c a l  highway m arkers, and f iv e  h i s to r i c a l  m arkers on 
homes an d /o r p u b lic  b u ild in g s  (B. C a r r ie r , p e rso n al communication, 
February 22, 1985)• P rid e  i s  w ell deserved  in  a  Bmall town where one 
can enjoy q u ie t ,  p r e t ty  s t r e e t s  and mountain scenery , l i s t e n  to  th e  
sounds o f  b ird s  s in g in g  and o f  c h ild re n  p lay in g , and f e e l  s a fe  and 
secu re  (C, Skaggs, p e rso n a l communication, February 22, 1985).
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For many y ears  B lu ff  C ity  was a  th r iv in g  c e n te r  o f  t ra d e  and t r a v e l  
w ith  h o te ls ,  sa loons, and growing h u s in esses . S ince th e  1920*s  th e re  
had been a  g radual d ec lin e  as  t ra n s p o r ta t io n  ro u te s  had s h if te d  from 
ra i l ro a d s  to  highways, in d u s t r ia l  o u tpu t and employment had d ec lin ed  in  
B lu ff  C ity  and grown in  nearby c i t i e s ,  and a  fo u r- la n e  highway bypassed 
th e  town (B. C a r r ie r , p e rso n al communication, February 22, 1985). The 
a re a  was a lso  changed by th e  c o n s tru c tio n  o f  sev e ra l nearby dams and 
la k e s  by th e  Tennessee V alley  A u tho rity , The South tto ls to n  Lake was th e  
f i r s t  in  a  chain o f  la k e s  t h a t  provided  co n se rv a tio n , e l e c t r i c a l  power, 
and re c re a tio n  throughout th e  Tennessee R iver w atershed, An arm o f  
Boone Lake, th e  second la k e  in  th e  chain , d iv ided  B lu ff  C ity  (A. 
Buchanan, personal communication, February  25, 1985)•
S u lliv a n  County.
S u lliv an  County inc luded  the  c i t i e s  o f  B r is to l  and K ingsport, the  
town o f  B lu ff  C ity , and se v e ra l un inco rpo ra ted  tow ns. B r is to l  and 
K ingsport had t h e i r  own school system s. The t o t a l  p o p u la tio n  served  by 
S u ll iv a n  County Schools was approxim ately 65,000. There were Ir­
r e l a t iv e ly  new comprehensive high sch o o ls , 9 m iddle schoo ls , and 2?  
e lem entary  schoo ls (A, Buchanan, personal communication, February 25, 
1985).
Schools
The e a r l i e s t  school in  th e  a re a , Z o l l ic o f f e r  I n s t i t u t e ,  was 
s ta r te d  by Masonic Lodge W+ in  18?4 ( Scenes From The B lu ffs . 1976). 
Z o l l ic o f f e r  I n s t i t u t e  was an elem entary  schoo l, a  h igh  schoo l, and a  
normal sch o o l. In  1916 th e  Masons deeded th e  lan d  and b u ild in g  to
S ullivan  County tu t  re ta in ed  p em lssio n  to  hold meetings in  a  room o f 
th e  school. Su llivan  County constructed  a  new "building th a t  was used 
fo r  an elementary school and a  high school u n t i l  the  high school 
studen ts moved to  a  new "building in  1933. The "building Has rep laced  in  
19*18 and served ch ild ren  in  th e  k indergarten  and grades one through 
f iv e . At th e  tim e o f  th is  study, o ld er studen ts in  the  a rea  went to  
B lu ff C ity  Middle School o r Su llivan  E ast High School, At B lu ff C ity 
Elementary th e re  were 475 s tuden ts , one p r in c ip a l, 23 classroom 
teach ers, one music teacher, one resource teacher, one l ib ra r ia n ,  one 
h a lf-tim e  reading teach er, one h a lf-tim e  teach er fo r  th e  challenge 
program, and one quarter-tim e teach er in  the  g if te d  program. The 
school population Has 97# Caucasian and 3# b lack . About 10$ o f  the  
p u p ils  l iv e d  H ith in  th e  town l im its  o f  B lu ff C ity  and 90$ came from the  
nearby ru ra l a rea . About one-fourth  o f  the ch ild ren  came from fam ilies  
in  the  high socioeconomic group, one-half from fam ilies  in  the  middle 
socioeconomic group, and one-fourth from the  lower socioeconomic group. 
Forty-percent o f  th e  ch ild ren  received  free  lunches o r  reduced p riced  
lunches. I t  was estim ated th a t  employment o f  c itiz e n s  in  the  area  
served by th e  school was 50$ serv ice  work, 10$ a g r ic u ltu ra l ,  and 40$ 
in d u s tr ia l  (A, Buchanan, personal communication, February 25, 19&5) •
Procedure fo r  the S elec tion  o f th e  School and Subjects 
A review o f  th e  l i t e r a tu r e  and o f s t a t i s t i c a l  techniques Ind icated  
th a t  i t  would be d es irab le  to  have 20 to  30 females and 20 to  30 males 
in  each age group. The parameters o f th e  age groups, re fe rre d  to  as 
le v e ls ,  a re  defined in  Chapter 1. A survey o f th e  raw data  revealed
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t h a t  c h ild re n  a t  th e  end o f  th e  k in d e rg a rten  y e a r were about 5 l /2  
to  6 l / 2  y ears  o ld . T h is age group was chosen as  Level 1, The 
c h ild re n  who were 6 l / Z  to  7 l / z  y ears  o ld  Here in  Level Z,  and th e  
o th e r  tH O  le v e l s  fo llow ed co n secu tiv e ly .
A review  o f  th e  l i t e r a t u r e  showed th a t  few c h ild re n  could  conserve 
a t  age f iv e  and a  la rg e  m a jo rity  could conserve by age e ig h t. The 
grades k in d e rg a rten  through th i r d  grade were chosen in  o rd e r to  observe 
and reco rd  behav ior in d ic a t iv e  o f  changes du ring  t h i s  growth p e rio d .
A number o f  schoo ls o r  school system s were considered  in  s e le c t in g  
th e  school and s u b je c ts .  I t  was mandatory to  have a  room th a t  was 
p r iv a te ,  q u ie t ,  and e a s i ly  a c c e ss ib le  to  in d iv id u a l p u p ils ,  and th a t  
had good l ig h t in g ,  e l e c t r i c a l  o u t le t s ,  a  low smooth-top ta b le ,  and 
sev e ra l c h a ir s . The sample had to  have been adequate f o r  th e  study  and 
th e  lo c a tio n  w ith in  commuting d is ta n ce  o f  E as t Tennessee S ta te  
U n iv e rs ity . Adequate t e s t in g  f a c i l i t i e s  were not a v a ila b le  in  many 
schools w ith in  commuting d is ta n c e  o f  th e  u n iv e r s i ty . For t h i s  reason , 
i t  was n o t f e a s ib le  to  choose a  random sample o f  su b je c ts  w ith in  a  
school system o r  w ith in  a  la rg e  schoo l. B lu ff  C ity  Elem entary in  B lu ff  
C ity , Tennessee, seemed to  meet th e  d e s ira b le  c r i t e r i a  f o r  a  s tudy  w ith 
an I n ta c t  p o p u la tio n . Mr. A lb e rt Buchanan, P r in c ip a l ,  s a id  th a t  th e  
socioeconomic and edu ca tio n a l le v e l  o f  p a re n ts  in  th e  a re a  served  by h is  
h is  school was about average f o r  S u lliv an  County (p e rso n al 
communication, February 10, 198^ ) ,
In  a  d iscu ss io n  w ith  th e  p r in c ip a l ,  i t  was determ ined th a t  du ring  
th e  month o f  February th e re  were 33 boys and UrZ g i r l s  e n ro lle d  in  
k in d e rg a rten , 4? boys and M  g i r l s  in  th e  f i r s t  g rade, 38 boys and
38 g i r l s  in  th e  second grade, and 49 hoys and 36 g i r l s  in  th e  th i r d  
grade, o r  a  t o t a l  o f  16? boys and 159 g i r l s .  He s ta te d  th a t  graduate  
s tu d en ts  from E ast Tennessee S ta te  U n iv e rs ity  f re q u e n tly  had conducted 
s tu d ie s  in  S u lliv an  County P u b lic  Schoolst th e re fo re , th e  p a re n ts  were 
fa m ilia r  w ith th e se  p rocedures, and a  la rg e  p ro p o rtio n  o f  them would be 
l ik e ly  to  p a r t ic ip a te .  There was a  conference room ad jacen t to  th e  
k in d e rg a rten  a re a  th a t  was f a m il ia r  to  p u p ils  in  a l l  grades and met the  
d e s ira b le  c i r t e r i a  f o r  t e s t in g  in d iv id u a l c h ild re n . Mr, Buchanan s a id  
th a t  te s t in g  p u p ils  in  th e  school du ring  th e  sp rin g  o f  1984 would be 
convenient, and th a t  sco res  on th e  s tan d a rd ized  read in g  and p re -read in g  
t e s t s  could be re le a se d  w ith w ritte n  perm ission  o f  th e  p a ren ts  
(A. Buchanan, p e rsonal communication, February 10, 1984).
During th e  nex t few days, th e  p r in c ip a l  ta lk e d  w ith  th e  S u lliv an  
county S uperv iso r o f  Elem entary Education and th e  S uperin tendent o f 
Schools, both o f  whom approved th e  proposed te s t in g  o f  s tu d en ts  a t  
B lu ff  C ity  Elem entary School, (W ritten  perm ission was g ran ted  l a t e r .  
See Appendix J . )  The p r in c ip a l  a lso  ta lk e d  w ith th e  te a c h e rs  who 
expressed a  w illin g n e ss  to  cooperate and a  d e s ire  to  have th e  t e s t  
r e s u l t s .
The S e le c tio n . Development and D escrip tion  
o f  th e  Measurement Instrum ents
L in g u is tic  T esta
Three se c tio n s  o f  th e  Phonics Check, E a s t Tennessee S ta te  
U n iv e rs ity  Reading C lin ic , were used to  a sse ss  the  c h i ld 's  a b i l i t y  to  
sy n th es ize  phonemes in to  words o r  s y l la b le s ,  analyze words in to  t h e i r
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component phonemes, and in d ic a te  th e  number o f  s y l la b le s  in  a  word.
For sev e ra l y ears  t h i s  t e s t  was used to  determ ine p ro fic ie n c y  in  th ese  
ta sk s  as  a  p a r t  o f  th e  t e s t in g  in  th e  Reading C lin ic  and in  c la s s e s  f o r  
d iag n o sis  o f  read in g  s u b s k i l l s ,  The t e s t  was recommended by John 
T aylor, I I I ,  D ire c to r , E ast Tennessee S ta te  U n iv e rs ity  Reading C lin ic .
A copy o f  a  p o rtio n  o f  th e  t e s t ,  as  i t  i s  used  in  th e  Reading 
c l in ic ,  can be found in  Appendix A. The development o f  th e  t e s t ,  i t s  
purposes and problems a re  d esc rib ed  in  Appendix B ( J .  M. T ay lor, I I I ,  
personal communication, February 8 , 1984),
The re se a rc h e r  had used th e  Phonics Check e ls  a  d ia g n o s tic  t e s t  
w hile study ing  d ia g n o s tic  procedures in  read in g  and when working in  th e  
Reading C lin ic , In  p re p a ra tio n  f o r  t h i s  s tudy , e ig h t s tu d en ts  on 
campus, rang ing  from p re -sch o o l to  t h i r d  grade were te s te d .  During 
t h i s  p re - te s t in g ,  two problems were encountered in  th e  s y lla b ic a tio n  
s u b te s t .  The word f i r e  was sometimes pronounced e ls  / f i r e / ,  a  
o n e -sy lla b le  word, and sometimes pronounced as  / f i  y e r / ,  a  tw o -sy lla b le  
word. Because o f  d i f f e r e n t  d ia le c t s ,  e i th e r  could  have been considered  
c o r re c t ,  The word prism  was pronounced w ith  two s y l la b le s  by younger 
ch ild ren ) however, th o se  who were f a m il ia r  w ith i t s  s p e ll in g  and who 
had been tau g h t th a t  a  s y l la b le  has a  vowel, f a i l e d  to  observe th e  
un w ritten  schwa phoneme i n  th e  second s y l la b le .  Though th e se  two words 
were u se fu l f o r  d ia g n o s tic  purposes, th ey  could have contam inated th e  
r e s u l t s  in  a  s t a t i s t i c a l  a n a ly s is  o f  t e s t  sco res  o f  a  number o f  
c h ild re n . For th e se  reaso n s, th e  words basement and in to  were 
s u b s t i tu te d  f o r  f i r e  and p rism .
Another change was to  s im p lify  th e  in s tru c t io n s  somewhat. 
K indergarten  c h ild re n  were seldom te s te d  in  th e  Reading C lin ic ) the  
need f o r  very  sim ple in s tru c t io n s  t h a t  were a p p ro p ria te  f o r  young 
c h ild re n  became obvious du rin g  th e  p r e - te s t in g .  The term p la y  words 
was s u b s t i tu te d  f o r  nonsense wordB. The In s t ru c t io n a l  a sp ec t o f  the  
t e s t  and th e  examples given to  th e  c h ild re n  were s tan d a rd ized . The 
complete t e s t  and th e  t e s t  procedures a re  in  Appendix C.
Van Kleek (1932) d iscu ssed  th e  co g n itiv e  c o r re la te s  o f  
m e ta lin g u is tic  s k i l l s  f o r  th e  p re -o p e ra tio n a l and th e  o p e ra tio n a l 
s tag e s  o f  developm ent. Though th e re  have been a  few excep tions c i te d  
by noted  l in g u i s t s ,  c h ild re n  seem to  c e n tra te  on th e  message p ro p e r t ie s  
o f  language when th ey  a re  in  th e  p re -o p e ra tio n a l s tag e  o f  co g n itiv e  
development, Only o c ca s io n a lly , they  have been known to  c e n tra te  on 
th e  form o f  language. L in g u is t ic  ta s k s  th a t  re q u ire  c h ild re n  to  deal 
w ith  th e  form o f  language a re  th e  segm entation o f  words in to  s y l la b le s  
and t h e ' segm entation o f  s y l la b le s  and sh o rt words in to  phonemes.
The a b i l i t y  to  segment words in to  s y l la b le s  i s  th e  f i r s t  
segm entation s k i l l  to  be developed. T his may be observed as  e a r ly  as  ^  
y ears  o f  age (Libennan, Shankw eiler, F ish e r , & C arte r, 197*0 • The 
a b i l i t y  to  segment words o r  s y l la b le s  in to  phonemes i s  observed f i r s t  
a t  6 o r  7 y ears  o f  age when th e  c h ild  i s  e n te r in g  th e  concrete  
o p e ra tio n a l s tag e  (Van K leek, 1982). The l i n g u i s t i c  s u b s k il l  o f  
sy n th es iz in g  phonemes in to  words p recedes th e  development o f  a n a ly t ic a l  
s k i l l s .
S a t is fa c to ry  perform ance on th e  a n a ly s is  ta sk  on th e  Phonics Check 
would seem to  c o r r e la te  w ith  s a t i s f a c to r y  perform ance on th e  P la g e tia n
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conservation  ta s k s . S a tis fa c to ry  segm entation o f  words in to  s y l la b le s  
i s  a  ta sk  th a t  could be expected o f  th e  youngest k in d e rg a rten  c h ild re n .
Reading Achievement
The Stanford  Achievement T est, Primary Level, Form A (Stanford) 
(Madden e t  a l . ,  1973)i I s  a group t e s t  th a t  was adm inistered to  a l l  
primary pup ils  In  S u llivan  County P ub lic  Schools, Because o f the 
a v a i la b i l i ty  o f these reading achievement scores, they were used as the  
measures o f  achievement fo r  th e  f i r s t  grade, second grade and th ird  
grade studen ts .
The response sh ee ts  were sco red  by machine * raw sco re s , s tan d a rd  
sco res, p e rc e n t i le s ,  and grade eq u iv a len t sco res  were p r in te d  by 
computer, p laced  in  cum ulative fo ld e rs  by homeroom te a c h e rs , and were 
a v a ila b le  to  th e  re se a rc h e r  i f  p a re n ta l  perm ission  was g ran ted .
The s u b te s t sco res  on vocabulary , comprehension, and word s tudy  
s k i l l s  were chosen as  read ing  achievem ent sco res  f o r  t h i s  study . The 
vocabulary t e s t  measured th e  c h i ld 's  re a d in g / l is te n in g  vocabulary  and 
l i s t e n in g  comprehension. The c h ild  was re q u ire d  to  choose a  word from 
a m u ltip le  choice form at to  complete a  sen tence read  by th e  te ac h e r)  
th e  te a c h e r  read  th e  words o f  choice tw ice .
Reading comprehension f o r  th e  f i r s t  and second grade s tu d en ts  was 
measured by a  s u b te s t  th a t  re q u ire d  th e  c h ild  to  read  sen tences and 
choose the  c o rre c t word from a  m u ltip le  choice form at to  complete th e  
sen tence. Another t e s t  o f  comprehension re q u ired  th e  c h ild  to  look  a t  
a  p ic tu re ,  th en  choose a  word from a  m u ltip le  choice form at th a t  was 
a sso c ia te d  w ith  th e  p ic tu r e .  Reading comprehension fo r  t h i r d  grade 
s tu d en ts  was measured by a t e s t  re q u ir in g  th e  c h ild  to  read  paragraphs
o r  a  poem, then  complete sen tences about th e  read in g  s e le c t io n  by 
s e le c tin g  a  response from a  m u ltip le -ch o ice  form at.
The word s tudy  s k i l l s  s u b te s t fo r  f i r s t  and second grade s tu d en ts  
re q u ire d  th e  c h ild  to  choose from a  m u ltip le  choice form at th e  word 
th a t  was pronounced by th e  te a c h e r . T h is  was a  30-item  s u b te s t ,
35-item  s u b te s t  re q u ire d  th e  s tu d en t to  choose a  word from a  m u ltip le  
choice form at th a t  had th e  same phoneme a s  th a t  o f  th e  u n d e rlin ed  l e t t e r  
in  a  word) th e  c h ild  read  th e  t e s t  item s, The th i r d  grade s tu d e n ts  had 
one t e s t  w ith th e  same form at as  th e  l a s t  one d esc rib ed  fo r  th e  f i r s t  
and second grade s tu d e n ts .
The 1973 S tanford  Achievement T ests , Primary L evel, Forms A, B, and 
C were standardized in  109 school systems with over 275*000 pup ils  
p a r tic ip a tin g  throughout the United S ta ted . The ages o f  th ese  groups 
ranged from a mean o f 6 ,5  years fo r  Grade 1 to  a  mean o f  1^.7 years fo r  
Grade 9 * The group norms were based on th e  d a ta  th a t  was gathered 
(Hadden e t  a l . ,  1975. P* 20)*
The r e l i a b i l i t y  c o e f f ic ie n ts  were re p o rte d  in  term s o f  s p l i t - h a l f  
e s tim ate s  based on odd-even scores c o rrec ted  by th e  Spearman-Brown 
form ula and on Kuder-Richardson Formula 20 (Hadden e t  a l , ,  1975)* 
Standard e r ro rs  o f  measurement were a lso  determ ined, based on 
r e l i a b i l i t y  c o e f f ic ie n ts  ob ta ined  from th e  Kuder-Richardson Formula 20 
e s tim a te s . The r e l i a b i l i t y  c o e f f ic ie n ts  ranged from ,85 to  , 9 6 ,
The content v a l id i ty  was based on item an a ly s is  and an index of 
in s tru c tio n a l ob jec tives as reported  by teachers involved in  th e  
s tandard ization  procedure (Madden e t  a l . ,  1975. PP* 20, 35)* The
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c r i t e r io n - r e la te d  v a l id i ty  c o e f f ic ie n ts  (co n cu rren t and p re d ic tiv e )  
ranged from .52 t o . .83 .
P re -read in g  S k i l l s
The M etropo litan  Beadiness T e s ts , Level I I ,  Fozm P (MRT) (N urss & 
McGauvran, 19740 were adm in istered  to  a l l  f i r s t  grade p u p ils  in  
S u lliv an  County Schools a t  th e  beginning o f  th e  f i r s t  g rade . These 
group t e s t s  were deemed s a t i s f a c to r y  f o r  m easuring read in g  s k i l l s  fo r  
those  who had J u s t  completed k in d e rg a rte n  t r a in in g .  Response sh ee ts  
were sco red  by th e  te a c h e rs . Raw sco res  and s tan in e s  Here recorded  in  
cum ulative fo ld e rs  and Here a v a ila b le  to  th e  re se a rc h e r  Hhen p a re n ta l 
perm ission was g ran ted . There were Bix s u b te s ts  th a t  measured s k i l l s  
a sso c ia te d  K ith  beginning read in g . Each one re q u ired  th e  p u p ils  to  
choose th e  c o rre c t ansner from fo u r  p o s s ib le  choices and p lace  a  p en c il 
marie on the  c o rre c t one. The s k i l l s  measured by th e  s u b te s ts  were th e  
dem onstrated a b i l i t y  to  match th e  i n i t i a l  sound o f  a  w r it te n  word w ith 
th e  i n i t i a l  sound in  a  word pronounced by th e  te a c h e r , choose th e  
l e t t e r  a sso c ia te d  w ith th e  i n i t i a l  sound o f  a word pronounced by th e  
te a c h e r , choose th e  shape th a t  matches th e  model on th e  l e f t  s id e  o f  
th e  page, choose a  word th a t  co n ta in s  th e  sequence o f  two to  fo u r  
l e t t e r s  m atch in g 'th e  sequence on th e  l e f t ,  choose a  p ic tu re  showing th e  
a c tio n  d esc rib ed  by th e  te ac h e r, and choose a  p ic tu re  to  i l l u s t r a t e  one 
a c tio n  d esc rib ed  by th e  te a c h e r  among se v e ra l a c tio n s  in  a  sequence. 
There were 13 item s in  th e  f i r s t  s u b te s t ,  16 item s in  th e  second 
s u b te s t ,  10 item s in  th e  th i r d  s u b te s t ,  l6  item s in  th e  fo u r th  s u b te s t ,  
9 item s in  th e  f i f t h  s u b te s t ,  and 9 item s in  th e  s ix th  s u b te s t ,  f o r  a  
t o t a l  score o f  73 on th e  read in g  re a d in ess  s e c tio n  o f  th e  t e s t .
The nouns program f o r  th e  s ta n d a rd iz a tio n  o f  th e  M etropo litan  
Readiness T e s ts , Level XI, Forms P and 0 Here based on a  sample 
p o p u la tion  o f  32,083 f o r  Grade 1, An exam ination o f  th e  noxms ta b le s  
rev ea led  th a t  w ith  one m inor excep tion  th e  sco res  f o r  f a l l  t e s t in g  were 
one p o in t h ig h e r on p re -re a d in g  s k i l l s  than  th e  norms fo r  sp rin g  
te s t in g  (N urss & McGauvran, 1976, p . 21) .
The r e l i a b i l i t y  in d ic e s  o f  th e  MRT were computed by th e  use o f  
Kuder-Richardson Formula 20 from th e  a d m in is tra tio n  o f  two forms o f  the 
t e s t  in  counterbalanced o rd e r w ith two weeks in te rv e n in g . The 
p re -re a d in g  s k i l l s  composite r e l i a b i l i t y  c o e f f ic ie n t  was .93 w ith a  
mean score  o f  48,8  and a s tan d ard  d e v ia tio n  o f  13.5 on th e  t e s t  fo r  
Form P. A s p l i t - h a l f  c o r re la t io n  u s in g  th e  Spearman-Brown form ula 
y ie ld ed  a  p re -re a d in g  s k i l l s  composite c o e f f ic ie n t  o f  .94 . The sco res 
o f  th e  two procedures were c o rre la te d  on th e  two forms o f  th e  t e s t  w ith 
a  c o rre c tio n  f o r  d if fe re n c e s , y ie ld in g  an a lte m a te -fo rm  r e l i a b i l i t y  
c o e f f ic ie n t  o f  .87 , a  mean o f  51 .1 , a  s tan d ard  d e v ia tio n  o f  13.5, and 
a s tandard  e r ro r  o f  5 .8  f o r  th e  p re -re a d in g  s k i l l s  composite score  
(N urss & McGauvran, 1976, p . 24).
The p re d ic tiv e  v a l id i ty  was determ ined by c o r re la t in g  sco res  on 
th e  M etropolitan  Readiness T e s ts , Level I I ,  Form P , w ith th e  S tan fo rd  
Achievement T e s t. The c o e f f ic ie n t  f o r  th e  p re -re a d in g  s k i l l s  composite 
score and th e  t o t a l  read ing  score  on th e  S tan fo rd  Achievement T es t was 
.69 (Nurss & McGauvran, 1976, p . 25) .
P ia g e tla n  Tasks
P la g e tla n  conservation  ta s k s  were chosen a s  a  measure o f  co g n itiv e  
m a tu rity . The prim ary reason  fo r  choosing conservation  ta sk s  r a th e r
than  ano ther type o f  P la g e tia n  ta sk  Has th e  f a c t  t h a t  many s tu d ie s  had 
been conducted on co n serv a tio n . These B tudies provided  a  b a s is  f o r  
comparison and f o r  p lann ing  th e  p re sen t s tu d y . Though one might 
sp ecu la te  th a t  t e s t s  m easuring d e ce n tra tio n  and s e r la t io n  would be more 
a p p ro p ria te ly  c o rre la te d  w ith  language a b i l i t y ,  th e  s tu d ie s  a v a ila b le  
d id  n o t support t h i s  p o s i t io n  s tro n g ly .
P ia g e t 's  concept o f  conservation  Has d iscu ssed  e x ten s iv e ly  in  th e  
l i t e r a t u r e  and th e  r e s u l t s  o f  many s tu d ie s  were rep o rted ! however, in  
only  a  few cases were th e  complete d e ta i l s  o f  th e  t e s t  procedures 
d esc rib ed . The t e s t s  chosen were th o se  f o r  conservation  o f  number, 
conserva tion  o f  q u a n tity  o f  m a tte r , and conservation  o f  le n g th  as  
d esc rib ed  by In h e ld e r , S in c la i r ,  and Bonet (197^, pp. 275-76, 282-83, 
287-89). (See Appendix D.)
Though th e se  t e s t s  p rovided  th e  b a s is  fo r  beginning th e  p r e - te s t in g  
w ith  c h ild re n  on th e  B ast Tennessee S ta te  U n iv e rs ity  campus, some 
changes were made. The procedure and th e  t e s t  a re  d esc rib ed  in  
Appendix E, A v id e o -c a s se tte  tap e  showing t h i s  procedure i s  a v a ila b le  
from th e  Sherrod L ib ra ry , E ast Tennessee S ta te  U n iv e rs ity ,
The l i t e r a t u r e  on P la g e tia n  concepts s tre s s e d  th e  changes in  
co g n itio n  and language from childhood to  adulthood, For t h i s  reason , 
th e  re se a rc h e r  req u ested  and rece iv ed  a s s is ta n c e  from a  13-year-o ld  
g i f te d  s tu d en t who helped  to  b ridge  th e  gap between a d u lt language and 
thought and th e  language and thought o f  c h ild re n . She a lso  d iscu ssed  
words th a t  were common to  contemporary ch ild ren  in  America. The 
p a re n ts  a t  Buccaneer V illag e  on th e  E as t Tennessee S ta te  U n iv e rs ity  
campus were very  in te r e s te d  in  th e  re sea rc h  p ro je c t  and, through t h e i r
q u estio n s  and su g g estio n s , a s s is te d  th e  re se a rc h e r  in  lo c a t in g  
m a te r ia ls  and in  avo id ing  s ta tem en ts  t h a t  could be m islead ing  to  th e  
c h ild re n . The fo llow ing  changes were made in  th e  t e s t s  s e le c te d ,
Humber, 1. Ceramic M4M cookies were used r a th e r  th an  co u n ters .
The s to re s  In  t h i s  a re a  Here searched  f o r  counters th a t  could be used , 
Those found were re d , w hite , and b lack ; th e se  seemed in a p p ro p ria te  
because o f  th e  em otional a s s o c ia tio n s  w ith  th e  c o lo rs , and because each 
o f  th e  co lo rs  could cause p e rcep tu a l d if fe re n c e s  on some backgrounds. 
S ince no s u i ta b le  counters were a v a ila b le  fo r  s a le ,  th e  re se a rc h e r  made 
tw enty ceram ic cookies w ith green "K&Ms" on h a l f  o f  them and orange 
"M&Ms" on h a l f  o f  them. The procedure i s  d esc rib ed  in  Appendix F.
2 .  The con se rv a tio n  q u estio n s  were reduced to  two v a r ia b le s  from 
which th e  c h ild  must choose (Do we have th e  same number o f  cookieB, o r  
does one o f  u s  have more than  th e  o th e r? " ) ,
3 . In  th e  second s i tu a t io n ,  th e  c i r c le  had f iv e  cookies r a th e r
th an  seven. T h is was an e f f o r t  to  vary  th e  number from th a t  o f  th e
f i r s t  s i tu a t io n .
Q uan tity  o f  H a t te r , i .  The d a y  b a l l s  were measured by weight 
(10 grams e a c h ) , The d a y  was weighed and th e  weight o f  d a y  b a l ls  
was a d ju s ted  fre q u e n tly  due to  m inute lo s s e s .
2 ,  He p re tended  th e  d a y  was bubble gum r a th e r  th an  p a s try .
P a s try  was n o t a  f a m il ia r  term to  young ch ild ren}  bubble gum was 
f a m il ia r .  Red modeling c lay  was used.
3 , The c h ild  was asked to  r o l l  th e  d a y  in to  a  h o t dog shape
r a th e r  than  th a t  o f  a  sausage. The h o t dog was a  more fa m il ia r  term
f o r  a  c y lin d r ic a l  shape.
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4 , The ch ild  Has asked to  fa rp  a  cookie ra th e r  than a b is c u it .
*
Hotei S illy -P u tty  Has used in  the  f i r s t  p re - te s ts  since i t  
o ffe red  some advantages over d a y .  I t  d id  not prove to  be s a tis fa c to ry  
because i t  d id  not hold i t s  shape long enough to  perform the  ta sk s  in  
th e  t e s t s ,  and the two b a lls  stuck  to g e th e r e a s ily , Clay was very 
s a tis fa c to ry  except f o r  the  minute lo sse s .
Length. S evera l m a te r ia ls  were t r i e d  and d isca rd ed  because o f  
d i f f i c u l t i e s  invo lved  in  form ing "curved roadB1’ and " s t r a ig h t  roads" 
a l te r n a te ly .  Those d isca rd ed  were e l e c t r i c a l  w ire , f l o r i s t s '  w ire , 
yam  w ith  sm all w ire, heavy yam , and sev e ra l types o f  rope.
Several ty p es  o f  chains were considered  but were no t s u i ta b le  
because the  l in k s  overlapped and s lip p e d , th u s  changing th e  le n g th . 
Lengths o f  b ic y c le  chain  were chosen and proved to  be very s a t i s f a c to r y ,  
The only  p o ss ib le  problem was th a t  sharp  bending could reduce th e  
le n g th  very s l ig h t ly ,  T his was avoided by p la c in g  th e  chain in  g en tle  
curves w ith no sharp c o m ers ,
P lag e tian  t e s t s  axe not e n tire ly  standardized; the  l in e  o f 
questioning follow s the  c h i ld 's  responses. However, th e re  was an 
attem pt to  standardize th e  procedure someHhat in  o rder to  submit the 
scores to  s t a t i s t i c a l  treatm ent and draw conclusions from the  d a ta .
T es tin g  o f  S u b jec ts  
A ll o f  th e  t e s t s  adm in istered  to  th e  su b jec ts  in  t h i s  study  were 
given a t  B lu ff  C ity  Elem entary, The S tan fo rd , a  group t e s t ,  was 
adm in istered  to  f i r s t ,  second, and th i r d  grade p u p ils  by th e  re sp e c tiv e  
classroom te ac h e rs  during  th e  week o f  March 26-30, 198^. The te s t in g
sess io n s  were in  th e  morning on ly . The MRT Has adm in istered  to  a l l  
e n te r in g  f i r s t  grade p u p ils  by th e  re sp ec tiv e  classroom te ac h e rs  on 
August 2?, 198*1. The te s t in g  sess io n s  Here in  th e  morning (p e rso n a l 
communication, February 25, 1985)•
The l in g u is t i c s  and F la g e tla n  t e s t s  Here adm in istered  by th e  
re se a rc h e r  to  each in d iv id u a l p u p il in  k in d e rg a rten , Grade 1, Grade 2, 
and Grade 3, who had p a re n ta l perm ission to  ta k e  th e  t e s t s .  The 
P ia g e tia n  t e s t s  Here given f i r s t .  The in d iv id u a l t e s t s  Here 
adm in istered  in  a  sm all room n e a r th e  k in d e rg a rten  a re a . The p r in c ip a l 
arranged th e  te s t in g  schedule n i th  th e  te a c h e rs . The l in g u i s t i c s  and 
P ia g e tia n  conservation  t e s t s  were given in  A p ril and May, 198**.
O bta in ing  P a re n ta l Consent 
An Informed Consent Form Has sen t to  p a re n ts  o f  each p u p il in  
k in d e rg a rten , f i r s t  g rade, second grade, and th i r d  grade a t  B lu ff  C ity  
Elem entary School. The Inform ed Consent Form Has reviewed and approved 
by th e  re s e a rc h e r 's  d o c to ra l committee, by th e  I n s t i tu t io n a l  Review 
Board a t  E ast Tennessee S ta te  U n iv e rs ity , and by th e  school p r in c ip a l 
p r io r  to  i t s  re le a s e  to  p a re n ts . A copy o f  th e  l e t t e r  s e n t to  p a re n ts  
i s  in  Appendix G,
W ritten  p a re n ta l consent was o b ta ined  to  use th e  in d iv id u a l sco res  
on th e  S tan fo rd  o r  th e  MRT,
In  A p ril, 198**, t h e r e  H e r e  155 boys e n ro lle d  in  k in d e rg a rten ,
Grade 1, Grade 2, and Grade 3 a t  B lu ff  C ity  ELementaryi 15** g i r l s  were : 
e n ro lle d  in  th o se  grades making a  t o t a l  enro llm ent o f  309 p u p ils  (A. 
Buchanan, p e rso n al communication, February 25, 1985)• P a re n ts  gave
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perm ission  f o r  116 boys and 135 g i r l s  ( a  t o t a l  o f  251 p u p ils )  to  be 
te s te d f  each c h ild  who had p a re n ta l  perm ission  was te s te d .
Method o f  Data O rgan ization
A summary o f  sco res  was p laced  on th e  p repared  sco re  sh ee t (See 
Appendix H ). The name, sex , d a te  o f  b i r th ,  te a c h e r , grade, ID number, 
and age ( in  y ears  and months) were recorded  a t  th e  to p  o f  th e  score 
s h e e t .
The ..chievement t e s t  sco res  f o r  vocabulary , read in g  comprehension, 
and word s tudy  B k ills  were taken  from th e  S tan fo rd  r e s u l t s  a t  B lu ff  
C ity  E lem entary. Haw sco re s  and grade eq u iv a len t sco res  were reco rded . 
The raw sco res  f o r  p re -re a d in g  s k i l l s  on th e  MRT were recorded .
The sco res  f o r  s y l la b ic a t io n  were checked, and th e  number o f  
c o rre c t  responses were recorded . Ten p o in ts  was th e  maximum sco re .
The score  f o r  th e  ta s k  o f  sy n th es iz in g  phonemes in to  words was 
computed as  fo llow si two p o in ts  f o r  a  c o r re c t response, one p o in t f o r  a  
a  response t h a t  was p a r t i a l l y  c o r re c t ,  and no p o in ts  f o r  an in c o r re c t  
response . The t o t a l  score  was reco rded . The maximum p o ss ib le  sco re  
was 44 p o in ts .
The score f o r  th e  ta s k  o f  analyz ing  words in to  t h e i r  component 
phonemes was computed as  fo llow st two p o in ts  f o r  a  c o rre c t response, 
one p o in t f o r  a  response th a t  was p a r t i a l l y  c o rre c t , and no p o in ts  f o r  
an in c o rre c t response . The t o t a l  sco re  was recorded . The maximum 
p o ss ib le  sco re  was 30 p o in ts .
The P ia g e tia n  conservation  t e s t s  were scored  during  th e  t e s t in g
and v a lid a te d  by l i s te n in g  to  a  tap e  reco rd in g  o f  th e  t e s t in g  se ss io n , 
l a t e r .  The examiner was c a re fu l to  re p e a t th e  c h i ld 's  responses i f  th e
c h ild  had a  weak vo ice o r  a  speech problem, I f  th e  c h ild  used 
non-verbal g e s tu re s  in  responding, th e  examiner confirm ed th e  responses. 
L is te n in g  to  th e  ta p e  reco rd in g  Has Im portant in  v a l id a t in g  th e  reasons 
given by th e  c h ild  and sco rin g  p ro p e rly . There Here s ix  p o in ts  th a t  
could be earned in  each o f  th e  th re e  a re a s  te s te d ,  conserva tion  o f  
number, conservation  o f  q u a n tity  o f  m a tte r , and co n serv a tio n  o f  le n g th . 
In  th e  t e s t  f o r  con serv a tio n  o f  number, th e  c h ild  earned tH O  p o in ts  f o r  
a  conservation  an sn er w ith con v ic tio n  and reaso n s, one p o in t f o r  a  weak 
answer w ith no reaso n s, and no p o in ts  f o r  a  non-conservation  answer.
( i f  th e  c h ild  counted th e  number o f  cookies, he o r  she rece iv ed  on ly  one 
p o in t f o r  th e  c o rre c t answ er.) C orrec t answers to  th e  q u o ti ty  q u estio n s  
earned one p o in t each. The same p o in t system was used  f o r  th e  t e s t  o f  
conserva tion  o f  q u a n tity  o f  m a tte r . In  th e  t e s t  f o r  conservation  o f  
le n g th , a  conserva tion  answer in  each s i tu a t io n  earned two p o in ts , an 
answer in d ic a t in g  t r a n s i t io n  earned one p o in t, and a non-conservation  
answer earned no p o in ts .  A c o rre c t response to  th e  f in a l  q u estio n  
earned two p o in ts .
A composite read in g  sco re  was formed by adding th e  vocabulary  
grade eq u iv a len t sco re , th e  two comprehension grade eq u iv a len t sco res , 
and th e  word s tudy  s k i l l s  grade eq u iv a len t sco re . The sum was d iv id ed  
by fo u r  f o r  a  grade eq u iv a len t sco re . Raw sco res  d id  n o t d is t in g u is h  
between le v e l s ,  so th ey  could n o t be used .
The l in g u is t ic s  t e s t s  were composed o f  th ree  su b te s ts , w ith 10 
item s on th e  sy lla b ic a tio n  su b te s t, 29 on th e  an a ly s is  o f  words su b te s t, 
and kk on the  syn thesis  o f  phonemes subteB t. In  o rder to  give each of 
these  scores the  same weight, th e  syn thesis  o f  phonemes score was
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m u ltip lie d  by a  f a c to r  o f  .22727, and th e  a n a ly s is  o f  words sco re  was 
m u ltip lie d  by a  f a c to r  o f  .34423. The th re e  sco res  were combined to  
form a  composite sco re .
The s u b te s t  sco res  on co n serv a tio n  o f  number, conservation  o f  
q u a n tity  o f  m a tte r , and conservation  o f  le n g th  were combined to  form a 
composite sco re  on con se rv a tio n  ta s k s .
Hypotheses
The fo llow ing  n u l l  hypotheses were te s te d  f o r  s ig n if ic a n c e i
Ho^ There w ill  be no s ig n i f ic a n t  re la t io n s h ip  between every 
p a ir in g  o f th e  fo llow ing  v a r ia b le s !  meaning vocabulary , read in g  
comprehension, word study  s k i l l s ,  composite read in g  s k i l l s ,  sy n th es is  
o f  phonemes in to  words, a n a ly s is  o f  words in to  phonemes, s y l la b ic a t io n ,  
composite l i n g u i s t i c  s k i l l s ,  conserva tion  o f  number, conserva tion  o f  
q u a n tity  o f  m a tte r , conserva tion  o f  le n g th , com posite conservation  
s k i l l s ,  p re -re a d in g  s k i l l s ,  and age, T h is w il l  be t ru e  f o r  th e  t o t a l  
group, f o r  boys, and f o r  g i r l s .
HOg There w ill  be no s ig n if ic a n t  d if fe re n c e s  in  t e s t  sco res  fo r  
age le v e ls  on each v a r ia b le  t e s t e d  f o r  th e  t o t a l  group, f o r  boys, and 
f o r  g i r l s .
Ho^ There w ill  be no s ig n i f ic a n t  d if fe re n c e  between sco res  fo r  
boys and sco res  f o r  g i r l s  f o r  any o f  th e  v a r ia b le s  t e s te d  w ith in  each 
age le v e l  and f o r  th e  t o t a l  group.
The Procedure f o r  Data A nalysis
A ll hypotheses were t e s te d  in  th e  n u ll  form. The Pearson 
product-moment c o r re la t io n  was chosen to  determ ine th e  degree o f
re la t io n s h ip  among th e  v a r ia b le s  I d e n t i f ie d  in  hypo thesis  1.
H ypothesis 2 was te s t e d  by a n a ly s is  o f  variance  w ith th e  s tu d en t 
Newman-Keuls t e s t  to  determ ine s ig n if ic a n t  d if fe re n c e s . The t - t e s t  was 
chosen to  t e s t  th e  d if fe re n c e s  between th e  means o f  sco res  from boys 
and sco res  from g i r l s  on each v a r ia b le  te s te d .  Ages and Bexes o f  
s tu d en ts  included  in  th e  study  a re  summarized in  Table 1,
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Table 1
Number of S tudents In  Study B lu ff C ity  Elementary
Age Males Females Males & Females
Level 1 17 28 45*
Level 2 24 28 52**
Level 3 28 27 55**
Level 4 25 35 60**
T o ta ls 94 118 212
*Number of s tu d en ts  who took the M etropolitan  Readiness T e s ts , Level 
. I I ,  Form P.
**Number o f s tu d en ts  who took the 1973 S tanford  Achievement T e s ts , 
Prim ary Levels I ,  I I ,  and I I I ,  Form A^ (77 m ales, 90 fem ales, and 167 
t o t a l ) .
CHAPTER ^
R esu lts
In tro d u c tio n
The purpose o f  t h i s  s tudy  was to  determ ine th e  r e la t io n s h ip s  among 
P ia g e tia n  le v e l s  o f  co g n itiv e  development, l i n g u i s t i c  s k i l l s ,  and 
read in g  achievement in  school c h ild re n . The s e le c t io n  o f  s u b je c ts , 
in s tru m en ts  and procedures was d esc rib ed  in  C hapter 3 , C hapter 4 
co n ta in s th e  p re se n ta tio n  and a n a ly s is  o f  d a ta .
R e la tio n sh ip s  Among V ariab les  
Ho^ There w il l  be no s ig n if ic a n t  r e la t io n s h ip  between every  
p a ir in g  o f th e  fo llow ing  v a r ia b le s  i meaning vocabulary , read in g  
comprehension, word study  sk i l l s ,  composite read in g  s k i l l s ,  p re -re a d in g  
s k i l l s ,  s y n th e s is  o f  phonemes in to  words, a n a ly s is  o f  words in to  
phonemes, s y l la b ic a t io n ,  composite l i n g u i s t i c  s k i l l s ,  conserva tion  o f  
number, conserva tion  o f  q u a n tity  o f  m a tte r , conservation  o f  le n g th , 
composite conserva tion  s k i l l s ,  and age, T his w ill  be t ru e  f o r  th e  t o t a l  
group, fo r  boys, and f o r  g i r l s ,
P e a rso n 's  Product-Moment c o r re la t io n  c o e f f ic ie n t  was chosen to  
a sse ss  th e  r e la t io n s h ip s  among th e  prim ary v a r ia b le s  and the  
r e la t io n s h ip s  among th e  prim ary v a r ia b le s  and th e  composite v a r ia b le s ,
R e la tio n sh ip s  o f  F a i r s  o f  Composite V ariab les  and R e la tio n sh ip s  
o f  Composite V ariab les  w ith  Prim ary V ariab les
T o tal Group
The c o r re la t io n  c o e f f ic ie n ts  showing re la t io n s h ip s  among p a i r s  o f
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t o
th e  v a r ia b le s  composite read in g  s k i l l s ,  composite l i n g u i s t i c  s k i l l s ,  
and composite conserva tion  s k i l l s  and re la t io n s h ip s  f o r  each o f  th e  
composite s k i l l s  w ith  th e  prim ary v a r ia b le s  meaning vocabulary , read in g  
comprehension, word s tu d y  s k i l l s ,  sy n th e s is  o f  phonemes, a n a ly s is  o f  
words In to  phonemes, s y l la b ic a t io n , conservation  o f  number, conservation  
o f  q u a n tity  o f  m a tte r , conserva tion  o f  le n g th , and age a re  on Table 2
fo r  th e  t o t a l  group o f  boys and g i r l s ,  Table 3 f o r  th e  t o t a l  group o f
g i r l s ,  and Table k  f o r  th e  t o t a l  group o f  boys.
Performance o f  th e  T o ta l Group o f  Boys and G i r l s . There were
p o s it iv e , s ig n i f ic a n t ,  £  < .001, r e la t io n s h ip s  f o r  each p a i r  o f  th e  
composite v a r ia b le s  and fo r  each o f  th e  composite v a r ia b le s  c o rre la te d  
w ith  each o f  th e  prim ary v a r ia b le s .  The c o e f f ic ie n ts  ranged Aram .30
to  .59 . The n u l l  hypo thesis  was re je c te d  f o r  each o f  th e  v a r ia b le
re la t io n s h ip s  f o r  th e  t o t a l  group.
Performance o f  th e  T o ta l Group o f  G i r l s . There were p o s i t iv e ,  
s ig n if ic a n t ,  £  < .001, re la t io n s h ip s  f o r  each p a i r  o f  composite 
v a r ia b le s  and f o r  each o f  th e  composite v a r ia b le s  c o rre la te d  w ith  each 
o f  th e  prim ary v a r ia b le s  w ith  c o e f f ic ie n ts  rang ing  from ,34* to  . 60.
The n u ll  h y p o thesis  was r e je c te d  f o r  each o f  th e  v a r ia b le  re la t io n s h ip s  
f o r  th e  t o t a l  group o f  g i r l s .
Performance o f  th e  T o ta l Group o f  Boys. With one excep tion , th e re  
were p o s it iv e , s ig n if ic a n t ,  p. <; .01, r e la t io n s h ip s  f o r  each p a i r  o f  
composite v a r ia b le s  and f o r  each o f  th e  composite v a r ia b le s  c o rre la te d  
w ith each o f  th e  prim ary v a r ia b le s .  The c o e f f ic ie n ts  ranged from .26
to  .59. The c o r re la t io n  c o e f f ic ie n t  f o r  th e  v a r ia b le  composite
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Tab la 2
I n tercorra lo tions Between Primary V arlablai and Composite Variables for Bovs and Q lrls
Compos Ita  Score
Primary Variable Reading S k ills
_n -  167
Composite Score 
L inguistic S k ills  
n. ■ 167
Composite Score 
Conservation S k ills  
JL* 167
Meaning Vocabulary .51"»»
JL" .000 .000
Reading Comprehension ,41***
£ * .000 .000
Word Study S k ills ,44*«» ,J 7 « »
J . " .000 .000
N. ■ 212 JN ■ 212
Synthesis of Phonemes .3 0 « « .4 9 '" '
.000 .000
Analysis of Words Into Phonemes .3 6 » »
.000 .000
Syllab tea t Ion .41***
JL " .000 .000
Conservation of Number .53***
.000
os•
Conservation of Quantity of Matter , 3 J '« ,4J'»*
JL" .000 .000
Conservation of Length ,32»M ,4 I« *
JL" .000 .000
Age .5 9 » « .59*1* .57***
JL" .000 .000 .000
Composite Score. L inguistic S k ills ,45*»
£ " .000
Composite Score. Conservation S k ills .43*** ,3 7 » »
JL" .000 .000
■ • * £ <  .0 0 1 .
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Table 3
In terco rre la tlons Between Primary V a riab le  and Composite Variables for O lrls
Composite Score
Primary Variable Reading SkiIIa
JL" 90
Composite Score 
L inguistic S k ills  
n_ ■ 90
Composite Score 
Conservation S k ills  
JL - 90
Meaning Vocabulary ,43"** ,55***
.000 .000
Reading Comprehension .40*** .47***
£.• .000 ,000
Word Study S k ills .45**" .43***
£ " .000 .000
JL" 118 JL - 118
Synthesis of Phonemes .34*** .» « * •
JL * .001 .000
Analysts of Words Into Phonemes .59*""
£ " .000 .000
Syl lablcotlcn .38*** .47***
.000 .000
Conservation of Humber .44*** . ,37***
JL" .000 .000
Conservation of Quantity of Matter .36*** .49** •
SLm .000 .000
Conservation of Length .43*** ,45***
JL " .000 .000
Age ,60*** .59"** ,60»»*
.000 .000 .000
Composite Score, L inguistic S k ills .44***
JL" .000
Composite Score, Conservation S k ills .61***
.000 ,000
***£.< *00).
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Table 4
IntercorrelatlonB  Between Primary Variables and ComposIte Vartables for Bovs
Composite Score Composite Score Composite Score 
Primary Variable Reading S k ills  L inguistic S k ills  Conservation S k ills
n -  77 n_ ■ 77 _ n -7 7
Meaning Vocabulary ' .39*** .48***
JLm .000 .000
Reading Comprehension .43**" .26* ‘
£ ■ .000 .011
Word Study S k ills .43*** .30**
SLm .000 .004
Synthesis of Phonemes •26*
n_* 94 £ “ 94 
.39"**
.011 .000
Analysts of Words Into Phonemes .30** .53***
JL“ .004 .000
Sy1labtcatlon ,46*** .32***
JL " .000 .001
Conservation of Number .30** .53***
JL “ .004 .000
Conservation of Quantity of Matter .34*"* .41***
SLm .001 ,000
Conservation of Length .19* 34ist
JL “ .046 looo
Age .37*** .59*** .53***
SLm .000 .000 .000
Composite Score, L inguistic S k ills ,45***
.000
Composite Score, Conservation S k ills .35*** ,50»s*
.001 .000
» £ <  .05, * * £ . <  .01 »**£< .001
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read in g  s k i l l s  and th e  v a r ia b le  co nserva tion  o f le n g th  was .19 , £  < , 05. 
The n u l l  hypo thesis  was r e je c te d  f o r  th e  v a r ia b le  r e la t io n s h ip s  th a t  , 
were s ig n if ic a n t  f o r  th e  t o t a l  group o f  hoys, The n u ll  h y p o thesis  Has 
n o t r e je c te d  f o r  th e  v a r ia b le  r e la t io n s h ip s  th a t  Here not s ig n i f ic a n t .
Level 1
The c o r re la t io n  c o e f f ic ie n ts  showing re la t io n s h ip s  among p a i r s  o f  
th e  composite v a r ia b le s  f o r  read in g  s k i l l s ,  l i n g u i s t i c  s k i l l s ,  and 
conserva tion  s k i l l s  and re la t io n s h ip s  f o r  each o f  th e  composite s k i l l s  
p a ire d  w ith  each o f  th e  v a r ia b le s  sy n th e s is  o f  phonemes, a n a ly s is  o f  
words in to  phonemes, s y l la b ic a tio n , conservation  o f  number, conservation  
o f  q u a n tity  o f  m a tte r , conserva tion  o f  le n g th , age and p re -read in g  
s k i l l s  a re  shown on Table 5 f o r  boys and g i r l s ,  Table 6 f o r  g i r l s ,  and 
Table 7 f o r  boys.
Performance o f  Boys and G ir ls .  Level 1. There were p o s i t iv e , 
s ig n i f ic a n t ,  £  < .01 , re la t io n s h ip s  f o r  th e  v a r ia b le s  composite 
l i n g u i s t i c  s k i l l s  and com posite conserva tion  s k i l l s  w ith  each o f  th e  
prim ary v a r ia b le s  except age) th e  v a r ia b le  age d id  no t c o r re la te  
s ig n i f ic a n t ly  w ith  e i th e r  o f  th e  composite v a r ia b le s .  The n u ll  
h y p o th esis  was r e je c te d  f o r  each p a i r  o f  th e  s ig n if ic a n t  v a r ia b le  
re la t io n s h ip s  f o r  boyB and g i r l s  In  Level 1, The n u l l  hy p o th esis  was 
n o t r e je c te d  f o r  th e  v a r ia b le  re la t io n s h ip s  th a t  were no t s ig n i f ic a n t .
Performance o f G ir ls .  Level 1. There were p o s i t iv e ,  s ig n i f ic a n t ,
£  * .01 , r e la t io n s h ip s  f o r  th e  v a r ia b le  composite l i n g u i s t i c  s k i l l s  
w ith  th e  v a r ia b le s  composite con serv a tio n  s k i l l s ,  conserva tion  o f  
q u a n tity  o f  m a tte r , conserva tion  o f  le n g th , and p re -re a d in g  s k i l l s  and
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Table 5
In terco rre la tlo n s Between Primary Variables and Compostte Variables for Bovs and G irls .
Lflvol 1
r
Composite Score Composite Score
Primary Variable L inguistic Ski 1 Is Conservation S k ills
JL " 45 n.« 45
Meaning Vocabulary
Reading Comprehension
SLm
Word Study S k ills
JL "
Synthesis of Phonemes .46***
JL " .001
Analysis of Words Into Phonemes .60***
JL" .000
Syl lablcatlon .34**
£ .m .011
Conservation of Number .54**
,010
Conservation of Quantity of Matter .58**
£ .* ,005
Conservation of length ,47***
JL " .001
Age .19 .17
£ .m .109 .131
Pre-reading S k ills .52*** .45***
.000 .001
Composite Score, .56*"*
Conservation S k ills
JL " .000
** £ .<  ,0 1 . *** £ <  .0 0 1 .
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Table 6
[HI 1 U W 1 UIW WWIMHWai IV (HI 1 UU IB9 ,w. .
Composite Score Composite Score
Primary Variable L inguistic S k ills Conservation S k ills
JL" 28 JL" 2fl
Meaning Vocabulary 
JL"
Reading Comprehension 
Word Study S k ills
Synthesis of Phonemes ,55«*
£.m .001
Analysis of Words Into Phonemes ,66«*
.000
Syllablcatlon .5 1 «
4 .003
Conservation of Number .30
£.* .057
Conservation of Ouantlty of Matter ,44»«
.010
Conservation of Length .55““
.001
Age .31 .10
SL “ .056 . to o
Pre-read I ng Sk 111 s .44"* .AS*"
.E l- .009 .006
Compos Ite  Score. .67«»»
Conservation S k ills
.000
«£_< .01. «« £  < ,001
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Table 7
In tercorra la tIons Between Primary Variables and Composite Variables for Bovs. Level 1
Composite 5core Composite Score
Primary Variable L inguistic Ski 1 Is Conservation S k ills
n -  17 n,« 17
Henning Vocabulary 
£ .m
Reading Comprehension 
£_"
Word Study S k ills
Synthesis of Phonemes .37
JLm .072
Analysis of Words Into Phonemes .57**
.009
Syl lablcatlon .12
A " .321
Conservation of Number .41
.051
Conservation of Quantity of Hatter .31
£ " .110
Conservation of Length .32
SLm .109
Age .026 .18
£ .a .461 ,242
Pre-reading S k ills ,7 !» < .46*
.000 .031
Composite Score, ,42*
Conservation S k ills
.046
* £_ <  .05 * »£ .<  ,01. « * £ . <  .0 0 1 .
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th e  v a r ia b le  composite conservation  s k i l l s  w ith  th e  v a r ia b le s  
p re -re a d in g  s k i l l s ,  sy n th e s is  o f  phonemes, a n a ly s is  o f  words In to  
phonemes, and s y l la b ic a t io n .  The n u l l  hy p o th esis  was r e je c te d  f o r  each 
o f  th e  s ig n if ic a n t  v a r ia b le  r e la t io n s h ip s . f o r  th e  g i r l s  In  L evel 1.
The n u l l  hypo thesis  was no t r e je c te d  f o r  th e  v a r ia b le  re la t io n s h ip s  
th a t  were no t s ig n if ic a n t .
Perform ance o f  Boys. L evel 1. There were p o s i t iv e ,  s ig n if ic a n t ,
£  <, . 05, r e la t io n s h ip s  f o r  th e  v a r ia b le  composite l in g u i s t i c  s k i l l s  w ith  
th e  v a r ia b le s  composite co nserva tion  s k i l l s  and p re -re a d in g  s k i l l s ,  and 
th e  v a r ia b le  composite conserva tion  s k i l l s  w ith  th e  v a r ia b le s  
p re -read in g  s k i l l s  and a n a ly s is  o f  words In to  phonemes. The n u ll 
hypo thesis  was r e je c te d  f o r  each p a i r  o f  v a r ia b le s  th a t  was 
s ig n i f ic a n t ly  r e la te d  f o r  th e  boyB, Level 1, The n u ll  hypo thesis  was 
no t r e je c te d  f o r  th e  v a r ia b le  r e la t io n s h ip s  th a t  were no t s ig n i f ic a n t .
Level 2
The c o r re la t io n  c o e f f ic ie n ts  showing re la t io n s h ip s  among p a i r s  o f  
th e  v a r ia b le s  composite read in g  s k i l l s ,  composite l in g u i s t i c  s k i l l s ,  
and composite conserva tion  s k i l l s  and re la t io n s h ip s  f o r  each o f  th e  
composite s k i l l s  w ith  th e  prim ary v a r ia b le s  meaning vocabulary , read in g  
comprehension, word s tudy  s k i l l s ,  sy n th e s is  o f  phonemes, a n a ly s is  o f  
words in to  phonemes, s y l la b ic a t io n , conservation  o f  number, conserva tion  
o f  q u a n tity  o f  m a tte r, conservation  o f  le n g th , and age a re  on Table 8 
f o r  boys and g i r l s ,  Table 9 f o r  g i r l s ,  and Table 10 f o r  boys.
Performance o f  Boys and G ir ls ,  Level 2 . There were p o s i t iv e , 
s ig n if ic a n t ,  p < . 05, re la t io n s h ip s  f o r  th e  v a r ia b le  composite read in g
73
Tab I» 8
In terco rre la tlons Between Primary Variables and Composite Variables for Bovs and G irls . 
Level 2
Composite Score Composite Score Composite Score
Primary Variable Reading S k ills  L inguistic S k ills  Conservation S k ills
n ■ 32 n ■ 52 n » 52
Meaning Vocabulary .50*"* .59***
JL * .000 .000
Reading Comprehension .28* .24*
£ ■ .023 .043
Word Study S k ills .33** .22
JL " .008 .056
Synthesis of Phonemes .29* .29*
£ “ .018 .017
Analysis of Hords Into Phonemes .24* .49***
£ .a .043 .000
Syl leblcatlon .40** .20
SLa .002 .082
Conservation of Number .27* .54***
£ .a .028 .000
Conservation of Quantity of Matter .35** .45**"
.006 .000
Conservation of Length .15 .03
£ ' .143 .409
Age .16 .11 .02
.120 .225 .454
Composite Score. L inguistic S k ills .37**
JL “ .004
Composite Score, Conservation 5 k tlls .33** .43*"*
JL" .009 .001
* £ .<  .03. "» £ .<  .01. ,001.
74
Tabla 9
In terco rre lo tions Between Primary Variables and Composite Variables for B lr ls . Level 2
Primary Variable
Composite Score 
Reading S k ills  ■
£i_ » 28
Composite Score 
L inguistic S k ills  
JL " 28
Composite Score 
Conservation S k ills  
_n_ ■ 2B
Meaning Vocabulary .44** .69***
JL - .009 .000
Reading Comprehension .07 .31
£.m .354 .053
Word Study Sk111s .18 .31
.160 .056
Synthesis of Phonemes .17 .40*
SLa .196 .016
Analysis of Words Into Phonemes ,07 .43*
£ - .367 .012
Syllabication .29 .15
£.a .069 .220
Conservation of Number .35* .41*
£.a .036 .015
Conservation of Quantity of Matter .SB* .45**
JL" .024 .008
Conservation of Length .32 .20
.051 .157
Age .18 .05 .09
,1B4 .400 .316
Composite Scores, L inguistics S k ills  ,19
,161
Composite Scores, Conservation S k ills .42* .42*
JL" .013 .013
* £ .<  .05 , ”  j l < .01 . * » » £ <  .001.
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Tablo 10
Intercorral a t  Iona Betveen Primary Variables and Composite Variables for Bovs. Leva! 2
Composite Score
Primary Variable Reading S k ills
JL ■ 24
Composite Score 
L inguistic Ski Ms
JL» 24
Composite Score 
Conservation S k ills  
JL" 24
Meaning Vocabulary .60**" .43"
.001 .018
Reading Comprehension .48** .16
.009 .234
Word Study S k ills .48** .13
JLm .009 .275
Synthesis of Phonemes .45* .17
£.m .017 .209
Analysis of Words Into Phonemes .42* .58"**
SLm .020 .001
Syllabication .91*“ .26
.005 .108
Conservation of Number .20 .68***
.177 .000
Conservation of Quantity of Matter .32 .45*
.066 .013
Conservation of Length -.04 -.13
.424 .270
Age .14 .14 -.06
SLa .262 .255 .399
Composite Score, L inguistic S k ills  
Composite Score, Conservation S k ills
.56**
,002
.21 .46*
.159 .012
* £ .<  .05 . **£ .<  *01 • * * » £ <  .001.
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s k i l l s  w ith th e  v a r ia b le s  composite l in g u i s t i c  s k i l l b, composite 
conservation  s k i l l s ,  sy n th e s is  o f  phonemes, a n a ly s is  o f  words In to  
phonemes, s y l la b ic a tio n , conserva tion  o f  number, and conserva tion  o f  
q u a n tity  o f  m atte r) th e  v a r ia b le  composite l i n g u i s t i c  s k i l l s  w ith  th e  
v a r ia b le s  composite conserva tion  s k i l l s ,  meaning vocabulary , read in g  
comprehension, word s tu d y  s k i l l s ,  con serv a tio n  o f  number, and 
conservation  o f  q u a n tity  o f  m atte r) and th e  v a r ia b le  composite 
conservation  s k i l l s  w ith  th e  v a r ia b le s  meaning vocabulary , read in g  
comprehension, sy n th e s is  o f  phonemes, and a n a ly s is  o f  words in to  
phonemes. The n u ll  hy p o th esis  was r e je c te d  f o r  each p a i r  o f  v a r ia b le s  
th a t  was s ig n if ic a n t ly  r e la te d  fo r  th e  boys and g i r l s  in  Level 2. The 
n u ll  hypo thesis  was n o t r e je c te d  f o r  th e  p a i r s  o f  v a r ia b le s  th a t  were 
no t s ig n if ic a n t ly  r e la te d .
Performance o f  G ir ls ,  Level 2 , There were p o s i t iv e i s ig n if ic a n t ,  
p  < .05 , r e la t io n s h ip s  f o r  th e  v a r ia b le  composite read in g  s k i l l s  w ith 
the  v a r ia b le s  composite conserva tion  B k ll ls ,  conserva tion  o f  number, 
and conserva tion  o f  q u a n tity  o f  m atte r) th e  v a r ia b le  composite 
l in g u i s t i c  s k i l l s  w ith  th e  v a r ia b le s  composite conservation  s k i l l s ,  
meaning vocabulary , conserva tion  o f  number, and conserva tion  o f  
q u a n tity  o f m atte r) th e  v a r ia b le  composite conserva tion  s k i l l s  w ith  th e  
v a r ia b le s  meaning vocabulary , sy n th e s is  o f  phonemes, and a n a ly s is  o f  
words In to  phonemes. The n u l l  hypo thesis  was r e je c te d  f o r  each p a i r  o f  
v a r ia b le s  th a t  was s ig n i f i c a n t ly  r e la te d  fo r  th e  g i r l s  In  Level 2. The 
n u ll  hypo thesis  was n o t r e je c te d  f o r  th e  v a r ia b le  p a i r s  th a t  were n o t 
s ig n i f ic a n t ly  r e la te d .
Performance o f  BoyB, Level 2, There were p o s i t iv e ,  s ig n if ic a n t ,
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£  < . 05,. r e la tio n s h ip s , f o r  th e  v a r ia b le  oonposlte read in g  ak i n  a with
*
th e  v a r ia b le s  composite lin g u is tic )  s k i l l s ,  sy n th es is  o f  phonemes, 
a n a ly s is  o f  words in to  phonemes, and sy lla b ic a tio n !  th e  v a r ia b le  
composite l i n g u i s t i c  s k i l l s  w ith th e  v a r ia b le s  composite conservation  
s k i l l s ,  meaning vocabulary , read in g  comprehension, word study  s k il lB , 
conservation  o f  number, and conserva tion  o f  q u a n tity  o f  m atter}  and th e  
v a r ia b le  composite conserva tion  s k i l l s  w ith  th e  v a r ia b le s  meaning 
vocabulary and a n a ly s is  o f  words in to  phonemes. The n u ll  h y p o thesis  
was re je c te d  f o r  each p a i r  o f  v a r ia b le s  th a t  was s ig n i f ic a n t ly  r e la te d  
f o r  the  boys in  Level 2, The n u ll  hypo thesis  was n o t r e je c te d  f o r  
v a r ia b le  p a i r s  th a t  d id  n o t r e l a t e  s ig n if ic a n t ly .
Level 3
The c o r re la t io n  c o e f f ic ie n ts  showing re la t io n s h ip s  among p a i r s  o f  
th e  v a r ia b le s  composite read in g  s k i l l s ,  composite l i n g u i s t i c  s k i l l s ,  
and composite conservation  s k i l l s  and re la t io n s h ip s  f o r  each o f  the  
composite s k i l l s  w ith  th e  prim ary v a r ia b le s  meaning vocabulary , read in g  
comprehension, word s tudy  s k i l l s ,  sy n th e s is  o f  phonemes, a n a ly s is  o f 
words in to  phonemes, s y l la b ic a t io n , conservation  o f  number, conserva tion  
o f  q u a n tity  o f  m a tte r , conservation  o f  le n g th  and age a re  on Table 11 
fo r  boys and g i r l s ,  Table 12 f o r  g i r l s ,  and Table 13 f o r  boys.
Performance o f  Boys and G ir ls .  Level 3 . There were p o s i t iv e ,  
s ig n if ic a n t ,  £  <. .05 , r e la t io n s h ip s  o f  th e  v a r ia b le  composite read in g  
s k i l l s  w ith  th e  v a r ia b le s  composite l i n g u i s t i c  s k i l l s ,  composite 
conserva tion  s k i l l s ,  sy n th e s is  o f  phonemes, a n a ly s is  o f  words in to  
phonemes, s y l la b ic a t io n ,  conserva tion  o f  number, conserva tion  o f  
q u a n tity  o f  m a tte r , and age} th e  v a r ia b le  composite l i n g u i s t i c  s k i l l s
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Tabla 11
In tercorralatIona Between Primary Variables and Composite Variables for Bovs and G irls . 
Laval 3
Composite Score 
Primary Variable Reading S k ills
n » 33
Composite Score 
L inguistic S k ills  
jj_ ■ 53
Composite Score 
Conservation S k ills  
JL* 59
Meaning Vocabulary ,40*** .22
JL “ .001 .052
Reading Comprehension .52*** .21
.000 .064
Word Study S k ills .53*** .33**
JL* .000 .004
Synthesis of Phonemes , 4 3 '" .09
JL “ .001 .231
Analysis of Words Into Phonemes .42*** .22
JL* .001 .034
Sy'l lablcatton 44*** .11
£ .* '.000 .217
Conservation of Number .33** .36**
.003 .004
Conservation of Quantity of Matter .26* .04
JL * .029 .384
Conservation of Length .69 .07
JL “ .309 .312
fcje .23* .03 -.10
.033 .409 .226
Composite Score* L inguistic S k ills  
Composite Score, Conservation S k ills
.54***
.000
.28* .19
.021 .083
* £ . <  .05 . "* £ .<  .01. **»£_<.001.
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Table 12
In tercom ! latlons Between Primary Variables and Composite Variables to r Q lrls . Level 3
Composite Score
Primary Variable Reading S k ills
n -  27
Composite Score 
L inguistic Ski 1 Is 
JL" 27
Composite Score 
Conservation S k ills  
JL" 27
Meaning Vocabulary ,57»H .25
JL" .001 .107
Reading Comprehension ,69»#i .41*
.000 .017
Word Study S k ills •71*** .55*"
SLm .000 .002
Synthesis of Phonemes .61*** .35*
JL " .000 .035
Analysts of Words Into Phonemes .35*
JL" ,000 .035
Syl labtcatlon .60*** .41*
i " .000 .016
Conservation of Number i58i»» <5gH«N
£ .m .001 .001
Conservation of Quantity of Matter .21 .26
£ " .152 .092
Conservation of Length .24 .16
JL" .109 .211
Age .04 -.05 .10
.429 .408 .309
Composite Score, L inguistics S k ills  
i "
Composite Score, Conservation S k ills
.74*»*
.000
.46** ,44*
JL " .008 .011
*
* £ .<  .05. “ JL< *01* * £ .<  .001.
I
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Table 13
In terco rre la tlons Between Primary Variables and Composite Variables for Boys. Level 3
Composite Score
Primary Variable Reading S k ills
n « 26
Composite Score 
L inguistic S k ills  
28
Composite Score 
Conservation S k ills  
JL  -  28
Meaning Vocabulary .24 .20
£ " .111 .154
Reading Comprehension .34* .03
£ " .036 .436
Word Study S k ills .31 .18
.053 ,181
Synthesis of Phonemes .24 -.15
.113 .221
Analysis of Words Into Phonemes .19 .12
£ .* .172 .278
Syllabication .34* -.14
A * .036 .231
Conservation of Number .14 .16
J5L “ .232 .204
Conservation of Ouanttty of Matter .28 -.16
£ .m .075 .214
Conservation of Length -.12 -.09
JL " .273 .327
Aqe .46"* .19 -.31
.007 .163 .053
Composite Score, L inguistics S k ills .33"
.042
Composite Score, Conservation S k ills .12 -.04
£.m ,272 .414
* £ .<  .05. •»£.< .01.
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w ith  th e  v a r ia b le s  meaning vocabulary , re ad in g  comprehension, word: 
study  s k i l l s ,  and conservation  o f  number) and th e  v a r ia b le  composite 
conservation  s k i l l s  w ith  th e  v a r ia b le  word study  s k ll lB . The n u ll 
hypo thesis  was r e je c te d  f o r  each p a i r  o f  v a r ia b le s  th a t  was 
s ig n if ic a n t ly  r e la te d  f o r  boys and g i r l s  in  Level 3* The n u ll  
hypo thesis  Has n o t r e je c te d  f o r  th e  p a i r s  o f  v a r ia b le s  th a t  Here n o t 
s ig n if ic a n t ly  r e la te d ,
Performance o f  G ir ls ,  Level 3 . There Here p o s i t iv e , s ig n if ic a n t ,
2  < .05, re la t io n s h ip s  o f  th e  v a r ia b le s  composite read in g  s k i l l s  n i th  
th e  v a r ia b le s  composite l i n g u i s t i c  s k i l l s ,  composite conservation  
s k i l l s ,  sy n th e s is  o f  phonemes, a n a ly s is  o f  nords In to  phonemes, 
s y lla b ic a tio n , and conserva tion  o f  number) th e  v a r ia b le  composite 
l i n g u i s t i c  s k i l l s  vrith th e  v a r ia b le s  composite conserva tion  s k i l l s ,  
meaning vocabulary , read in g  comprehension, Hord s tudy  s k i l l s ,  and 
conserva tion  o f  number) and th e  v a r ia b le  composite conserva tion  s k i l l s  
H lth  th e  v a r ia b le s  read in g  comprehension, nord s tudy  s k i l l s ,  sy n th e s is  
o f  phonemes, a n a ly s is  o f  nords in to  phonemes, and s y l la b ic a t io n .  The 
n u ll  hypo thesis  Has r e je c te d  f o r  each p a i r  o f  v a r ia b le s  th a t  Has 
s ig n if ic a n t ly  r e la te d  f o r  th e  g i r l s  in  Level 3 . The n u ll  hypo thesis  
Has n o t r e je c te d  f o r  th e  p a ir s  o f  v a r ia b le s  th a t  Here not s ig n i f ic a n t ly  
r e la te d .
Performance o f  BoyB, Level 3 . There Here p o s i t iv e ,  s ig n if ic a n t ,
£  < .05, r e la t io n s h ip s  o f  th e  v a r ia b le  composite read in g  s k i l l s  n i th  th e  
v a r ia b le s  composite l i n g u i s t i c  s k i l l s ,  composite con serv a tio n  s k i l l s ,  
s y l la b ic a t io n , and age) and th e  v a r ia b le  composite l i n g u i s t i c  s k i l l s  n i th  
th e  v a r ia b le  read in g  comprehension. The n u l l  hypo thesis  Has re je c te d
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f o r  each p a i r  o f  v a r ia b le s  th a t  was s ig n i f ic a n t ly  r e la te d  f o r  th e  boys 
In  Level 3> The n u l l  hypo thesis  was n o t r e je c te d  f o r  p a i r s  o f  
v a r ia b le s  th a t  were no t r e la te d ,
Level 4
The c o r re la t io n  c o e f f ic ie n ts  showing re la t io n s h ip s  among p a i r s  o f  
th e  composite v a r ia b le s  f o r  read in g  s k i l l s ,  l i n g u i s t i c  s k i l l s  and 
co nserva tion  s k i l l s ,  and re la t io n s h ip s  f o r  each o f  th e  composite s k i l l s  
p a ire d  w ith  each o f  th e  prim ary v a r ia b le s  meaning vocabulary , read in g  
comprehension, word study  s k i l l s ,  sy n th e s is  o f  phonemes, a n a ly s is  o f 
words in to  phonemes, s y l la b ic a t io n ,  co nserva tion  o f  number, conservation  
o f  q u a n tity  o f  m a tte r , con serv a tio n  o f  le n g th , and age a re  on Table 
f o r  boys and g i r l s ,  Table 15 f o r  g i r l s ,  and Table 16 f o r  boys,
Performance o f  Boys and G irlB , Level 4 . There were p o s i t iv e ,  
s ig n i f ic a n t ,  £  < , 05, r e la t io n s h ip s  o f  th e  varlabLe composite read in g  
s k i l l s  w ith  th e  v a r ia b le s  com posite l i n g u i s t i c  s k i l l s ,  composite 
co nserva tion  s k i l l s ,  sy n th e s is  o f  phonemes in to  words and s y lla b ic a tio n )  
th e  v a r ia b le  com posite l i n g u i s t i c  s k i l l s  w ith th e  v a r ia b le s  meaning 
vocabulary , re ad in g  comprehension, word s tudy  s k i l l s ,  and conserva tion  
o f  le n g th ) and th e  v a r ia b le  composite conservation , s k i l l s  w ith  th e  
v a r ia b le  meaning vocabulary . The n u l l  hy p o th esis  was r e je c te d  f o r  each 
p a i r  o f  v a r ia b le s  th a t  waB s ig n i f ic a n t ly  r e la te d  f o r  boys and g i r l s  in  
Level 4 . The n u l l  hypo thesis  was n o t r e je c te d  f o r  th e  v a r ia b le  
r e la t io n s h ip s  th a t  were n o t s ig n i f ic a n t .
Performance o f  G ir ls .  Level U, There were p o s it iv e , s ig n if ic a n t ,
£  < .05, r e la t io n s h ip s  o f  th e  varlabLe composite read in g  s k i l l s  w ith
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Table 14
In terco rre la tlons Between Primary Variable! and Composite Variables for Bovs end G irls .----- ---- ------- ........ ............. ...........~  f-- ------------------ ------r— ---------------------- r -
Level 4
Composite Score Composite Score Composite Score
Primary Variable Reading S k ills L inguistic S k ills Conservation S k ills
_n_-  60 JL“ 60 * 60
Meaning Vocabulary .22* .38**
.048 .002
Reading Comprehension ,26* .21
A " .024 .054
Word Study S k ills .33"* .12
£ " .005 .179
Synthesis of Phonemes .25* .16
.028 .112
Analysis of Words Into Phonemes •.00 .15
.495 .130
Syl lob leaf Ion .33** .06
JLm .004 .312
Conservatlon of Number .20 -.03
.068 .425
Conservation of Quantity of Matter .21 .10
£ ' .054 .223
Conservation of Length .19 .34**
JL " .078 .004
Ago .06 .04 .16
£ .* .323 .393 .109
Composite Score, L inguistic S k ills .30**
.009
Composite Score, Conservation S k ills .24* .19
JL“ .035 .076
* j>_< .09. ** £ .*  .01.
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Table 15
IntercorrelB ttons Between Primary Variables and Composite Variables for G irls . Level 4
Composite Score
Primary Variable Reading S k ills
n « 35
Composite Score 
L tnqulstlc Ski 1 Is 
' _n_ ■ 35
Composite Score 
Conservation S k ills  
n.» 35
Meaning Vocabulary .28 .34*
.052 .021
Reading Comprehension .22 .29*
.098 .048
Word Study Ski 1 Is .27 .13
.059 .231
Synthesis of Phonemes .37* .15
A * .015 .188
Analysis of Words Into Phonemes .09 .30*
.303 .039
Syllabication .11 .01
.257 .470
Conservation of Number .11 -.03
.257 .439
Conservation of Quantity of Matter .32* .15
JL " .031 .196
Conservation of Length .24 ,42**
.078 .007
Age .10 .15 .15
SLm .286 • 19B .194
Composite Score. L inguistic S k ills .28
.054
Composite Score, Conservation S k ills .27 .23
.056 .089
* JL < .05. ** £ .<  .01.
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Table 16
In terco rre la tio n s Between Primary Variables and Composite Variables for Boys. Level 4
Composite Score
Primary Variable Reading S k ills
JL" 25
Composite Score 
L inguistic S k ills  
£_ ■ 25
Composite Score 
Conservation S k ills
JL* 25
Meaning Vocabulary .06 .45*
£ “ .384 .012
Reading Comprehension .24 .13
JL“ .120 .269
Word Study S k ills ,40* .13
.023 .275
Synthesis of Phonemes .12 .17
P. ■ .28B .213
Analysis of Words Into Phonemes -.22 -.12
.142 .286
Syllabication .16
.001 .222
Conservation of Number .33 -.04
.055 .419
Conservation of Quantity of Matter .11 .04
JL ■ .299 .421
Conservation of Length .13 .23
.273 .130
Age .02 -.15 .18
.455 .242 .19S
Composite Score, L inguistic S k ills .30
JL " .072
Composite Score, Conservation S k ills .21 .11
£ ." .155 .296
* £  < ,05a * * * £ ,< .0 0 1 .
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th e  v a r ia b le s  sy n th e s is  o f  phonemes and conservation  o f  q u a n tity  o f  
m atte r) th e  v a r ia b le  composite l i n g u i s t i c  sk i l l a w ith  th e  v a r ia b le  
conserva tion  o f  len g th ) and th e  v a r ia b le  composite conservation  s k i l l s  
w ith  th e  v a r ia b le s  meaning vocabulary , read in g  comprehension, and 
a n a ly s is  o f  words In to  phonemes. The n u ll  hypo thesis  was re je c te d  f o r  
each p a i r  o f  v a r ia b le s  th a t  was s ig n i f ic a n t ly  r e la te d  f o r  th e  g i r l s  in  
l e v e l  4 , The n u ll  hypo thesis  was no t r e je c te d  f o r  th e  v a r ia b le  
r e la t io n s h ip s  th a t  were n o t s ig n if ic a n t .
Performance o f  Boys, Level 4 . There were p o s i t iv e ,  s ig n if ic a n t ,
£  < . 05, re la t io n s h ip s  o f  th e  v a r ia b le  composite read in g  s k i l l s  w ith  th e  
v a r ia b le  s y l la b ic a t io n )  th e  v a r ia b le  composite l i n g u i s t i c  s k i l l s  w ith 
th e  v a r ia b le  word study  sk i l l s) and th e  v a r ia b le  composite conservation  
s k i l l s  w ith  th e  v a r ia b le  meaning vocabulary . The n u l l  hypo thesis  was 
r e je c te d  f o r  each p a i r  o f  v a r ia b le s  t h a t  was s ig n i f ic a n t ly  r e la te d  f o r  
th e  boys In  Level 4 . The n u l l  h y p o thesis  was n o t r e je c te d  f o r  p a i r s  o f  
v a r ia b le s  th a t  were n o t s ig n i f ic a n t ly  r e la te d .
R e la tio n sh ip s  o f  P a ir s  o f  Prim ary V ariab les
T o ta l Group
The c o r re la t io n  c o e f f ic ie n ts  showing re la t io n s h ip s  among p a i r s  o f  
th e  v a r ia b le s  meaning vocabulary , re ad in g  comprehension, word study 
B k ills , sy n th e s is  o f  phonemes, a n a ly s is  o f  words in to  phonemes, 
s y l la b ic a t io n ,  co n serv a tio n  o f  number, conserva tion  o f  q u a n tity  o f  
m a tte r , con serv a tio n  o f  le n g th  and age a re  on Table 17 f o r  th e  t o t a l  
group o f  boys and g i r l s ,  Table 18 f o r  th e  t o t a l  group o f  g i r l s ,  and 
Table 19 f o r  th e  t o t a l  group o f  boys.
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Table 17
In terco rre la tlo n s Between Primary Variables for Boys and G irls
Primary
Variable £
1
« 167
2
£ •  167
3
£ «  167
4
£ *  212
5
£  -  212
6
£ ■  212
7 8 9 
£  ■ 212 £  * 212 £  ■ 212
1. Meaning 
Vocabulary
2 . Reading
Comprehension
£ •
r rr
.78
.0 0 0
3 . Word Study 
S k ills
r rr
.73
. 0 0 0
RRR
.83
.0 0 0
4 . Synthesis 
of Phonemes
SLm
«a«
.27
. 0 0 0
RRR
.26
.0 0 0
RRR
.31
. 0 0 0
5. Analysis of Words 
Into Phonemes 
£ “
H I
.36
. 0 0 0
RRR
.32
.0 0 0
RRR
.31
.0 0 0
RRR
.71
.0 0 0
RRR RRR RRR RRR RRR
6 . Syllabication .33
.0 0 0
.39
.0 0 0
.43
.0 0 0
.58
. 0 0 0
.58
.0 0 0
7 . Conservation 
of Number
MRS
.46
. 0 0 0
RRR
.33
. 0 0 0
RRR
.32
.0 0 0
RRR
.46 
. 0 0 0 '
RRR
.34
.0 0 0
RRR
.44
, 0 0 0
8 . Conservation of 
Quantity of Matter 
■E."
•R »
.41
.0 0 0
RRR
.30
.0 0 0
RRR
.30
.0 0 0
RRR
.39
. 0 0 0
RRR
.44
.0 0 0
RRR
.34
. 0 0 0
RRR
.67
.0 0 0
9 . Conservation 
of Length 
JL"
r ir
.38
.0 0 0
RRR
.28
. 0 0 0
RRR
.29
.0 0 0
RRR
.36
. 0 0 0
RRR
.42
.0 0 0
RRR
.25
.0 0 0
RRR RRR
.45 .46 
. 0 0 0  .0 0 0
•RR RRR RRR RRR RRR RRR RRR RRR RRR
10. Age .64
.0 0 0
.54
.000
.51
, 0 0 0
.33
.0 0 0
.53
.0 0 0
.43
.0 0 0
,49 .43 .48
. 0 0 0  * 0 0 0  ,0 0 0
" «  £ <  .001
8 8
Table IB
In tercorre la tlona Between Primary Vartable fo r S lr ls
Primary
Variable n_
1
.  90
2
_n -  90
3
n_« 90
4
n. ■ 118
5
n_ -  118
6
n_« 118
7 8 9 
jl ■ MB n .-  1 IB n_ ■ 111
I ,  Meaning 
Vocabulary
2 . Reading
Comprehension
SLm
Ml
.81
.000
3 . Word Study 
S k ills  
£ «
see
.74
,000
•ee
.05
.000
4 . Synthesis 
of Phonemes
iff
.29
,003
••a
.31
.001
.34
,000
3. Analysts of Nords 
Into Phonemes
*«•
.40
.000
.32
.001
.34
.001
.77
.000
6 , Syllablcatlon
• «N
.33
.001
**e
.33
.001
MS
.41
.000
eae
.61
.000
eee
.64
.000
7 , Conservation 
of Number 
£ .m
ili
.51
,000
see
.41
.000
III
.36
.000
• «N
.52
.000
• • •
.52
.000
i n
.48
.000
B. Conservation of 
Quantity of Matter
III
.40
.000
««•
.32
.001
«*■
.31
.001
ti*
.43
.000
««•
.48
.000
.38
.000
M l
.66
.000
9 , Conservation 
of Length
i n
.43
.000
aee
.41
.000
«*•
.38
.000
III
.41
.000
•«N
.46
.000
Ml
.31
.000
N*K «*«
.41 .40
.000 .000
■
« 
o| 
¥•O
III
.63
.000
•a*
.57
.000
«•*
.51
.000
•a»
.57
.000
*•«
.52
.000
Mtt
.49
.000
m n  eea «««
.56 .44 .48 
,000 .000 .000
« £ . <  ,0 t .  ,001
■
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Tab I a 19
In terco rre la tto n s Between Primary Variables for Boys
Primary
Variable n.
1
« 77
2
JL * 77 JL
3
.* 77
4
JL* 94
3
JL* 94
6
n_ -  94
7
_n_ * 94
8
JL" 94
9
JL* 94
1. Meaning 
Vocabulary
2 . Reading 
Comprehension 
JL “
»**
.74
.000
3 . Word Study 
S k ills  
£.m
l i t
.71
.000’
*«•
.84
.000
4 .  Synthesis 
of Phonemes 
S.9
•
.23
.013
e
.21
.034
■V
.23
.003
3* Analysis of Words 
Into Phonemes
JL "
NN
.30
.004
»*
.30
.004
•
.29
.015
•»*
.62
.000
6 . Syllabication
««
.32
.003
«••
.46
.000
s s t
.45
.000
M l
.34
.000
i n
.49
.000
7 . Conservation 
of Number
■ ••
.40
,000
*
.24
.019
.27
,010
«••
.37
,000
se t
.37
,000
• ••
.38
.000
8 . Conservation of 
Quantity of Matter
«••
.42
.000
•«
.30
.005
• •
.28
.007
see
.33
.001
•KK
.39
.000
NN
.29
.003
•«•
.69
.000
9 . Conservation 
of Length
£ *
••
.32
.002
.11
.173
.19
.051
••
.29
.002
• IS
.37
.000
.13
.075
.49
.000
•••
.44
.000
10. Age
JL"
• ••
.63
.000
•••
.50
.000
see
.51
.000
M l
.33
.000
•NM
.34
.000
«••
.40
.000
•*•
.40
.000
••«
.43
.000
«•»
.48
.000
* £  < .03 . £ . < .01 ■** £ .<  ->001.
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Performance o f  th e  T o ta l Group o f  Boys and G i r l s . The p o s i t iv e  
c o e f f ic ie n ts  ranged from .25 to  ,78 and were s ig n if ic a n t ,  £  < .001, The 
n u ll  hypo thesis  Has re je c te d  f o r  each p a i r  o f  varlatG .es f o r  th e  t o t a l  
group o f  hoys and g i r l s .
Performance o f  th e  T o ta l Group o f  G i r l s , The p o s i t iv e  c o e f f ic ie n ts  
ranged from ,29 to  ,85 and were s ig n i f ic a n t ,  £  < .001, H ith one excep tion  
excep tion—th e  c o e f f ic ie n t  f o r  sy n th e s is  o f  phonemes and meaning 
vocabulary  Has s ig n i f ic a n t ,  £  < .01 . The n u l l  hypothebis was re je c te d  
f o r  th e  r e la t io n s h ip  o f  each p a i r  o f  v a r ia b le s  f o r  th e  t o t a l  group o f 
g i r l s .
Perform ance o f  th e  T o ta l Group o f  Boys. The p o s i t iv e  c o e f f ic ie n ts  
ranged from .21 to  .84, £  < ,05 . The n u ll  hy p o th esis  was r e je c te d  f o r  
each p a i r  o f  v a r ia b le s  except th e  r e la t io n s h ip s  o f  th e  v a r ia b le s  
conserva tion  o f  le n g th  H ith  th e  v a r ia b le s  read in g  comprehension and 
s y l la b ic a t io n .
Level 1
The c o r re la t io n  c o e f f ic ie n ts  showing r e la t io n s h ip s  among p a ir s  o f  
th e  v a r ia b le s  sy n th e s is  o f  phonemes in to  words, a n a ly s is  o f  words In to
phonemes, s y l la b ic a t io n ,  co n serv a tio n  o f  num ber,. conservation, o f  q u a n tity
*
o f  m a tte r , con serv a tio n  o f  le n g th , p re -re a d in g  s k i l l s  and a g e .a re  on 
Table 20 f o r  boys and g i r l s ,  Table 21 f o r  g i r l s ,  a n d 'T a tie  2 2 .f o r  boys.
Performance o f  Boys and G ir ls ,  Level 1. There were p o s i t iv e , 
s ig n if ic a n t ,  £  < .05, r e la t io n s h ip s  o f  th e  v a r ia b le  sy n th e s is  o f  phonemes 
w ith  th e  v a r ia b le s  a n a ly s is  o f  words in to  phonemes, s y l la b ic a t io n , 
conserva tion  o f  number, con serv a tio n  o f  q u a n tity  o f  m a tte r , conserva tion
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Table 20
In terco rre la tlo n s Between Primary Variables for Boys and O lr ls . Laval 1
Primary 
Varlabia
1
JL" 45
2 3
JL ■ 45
4
JL« 45
5
n_* 45
6
JL ■ 45
7
JL" 45
I .  Synthesis of
Phonemes
2 . Analysis of Words aaa
Into Phonemes .79
.000
IH N»
3. Syllabication .44 .42
.001 .002
4, Conservation a as
of Number .29 .38 .19
JL" .027 .005 .111
5 . Conservation of • aa a aaa
Quantity of Matter .26 .40 .32 .64
SLm .045 .003 .015 .000
6 . Conservation aa as* a
of Length .42 .50 .25 .14 .09
£ " .002 .000 .050 .187 .269
7 . Age .15
a
.25 .07 .03 .21 .16
£ - .164 .048 .335 .441 .087 .148
B. Pre-reading aaa aaa a aa aa
S h ills .46 .51 .34 .39 .35 .24 .23
.001 .000 .012 .004 .009 .055 .064
* £ <  .05. « £ <  .0 ) .  ***£.< *001
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Table 21
In terco rre la tlo n s Between Primary Variables for G irl* . Level 1
Primary
Variable
I 2
■ 28 *n -28
3
n -  28
4
n > 28
3
n -  28
6
n * 28
7
n -  28
I* Synthesis of 
Phonemes
2 . Analysis of Words 
Into Phonemes
aaa
.87
.000
a «•
3 . Syllabication 
£ .*
.42
.013
.47
.003
4 , Conservation 
of Number 
£ .*
.18
.176
a
.34
.040
.26
.087
5 . Conservation of 
Quantity of Hatter 
£ .m
.29
.068
•»
.44
.009
I
.39
.020
•*«
.63
.000
6 . Conservation 
of Length 
£ .*
Si
.34
.002
aa
.30
.004
e
.36
.031
-.04
,416
-.05
.391
7 . Age
£.m
.29
.066
e
.38
.024
.10
.313
.10
.319
.14
.242
.13
.262
8 . Pre-reading 
S k ills
JL*
tee
.43
.009
•a
.46
.007
.22
.133
a
.44
.010
.31
.032
.20
.154
# £_ < .03. **_£_< .01. .001.
.28
.077
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Table 22
In te rco rre la tlo n s Batveen Primary Variables fo r Bovs. Laval 1
Primary I 2 3 4 S 6 7
Variable 17 JL "17 JL" 17 IL "  17 JL" 17 JL" 17 JL" 17
I* Synthesis of 
Phonemes
2 . Analysis of Words »#•
Into Phonemes .74
JL " .000
3 . Syllabication
ft
.45 .35
£ " .034 .081
4 . Conservation **
of Number .40 .58 .04
JL" .055 .008 .443
5 . Conservation of • ••
Quantity of Matter .23 .34 .24 .70
£ " .187 .094 .180 .001
6 . Conservation a •
of Length .27 .47 .07 .54 .35
£ " .151 .029 ,400 .013 .082
7 . Age .05 -.12 .11 .08 .29
£.M .426 .328 .337 .383 .129
8 . Pre-reading «« • i •  I S
.40
•
S k ills .57 .66 .67 .43
Z “ .008 .002 .001 .053 .041
.12
•317
.32 .04
.103 .432
" i -  .05 . « £ . <  .01. »»«£.<  ,001.
o f  le n g th  and p re -re a d in g  s k i l l s )  th e  v a r ia b le  a n a ly s is  o f  words in to  
phonemes w ith th e  v a r ia b le s  s y l la b ic a t io n , conserva tion  o f  number, 
conservation  o f  q u a n tity  o f  m a tte r , conservation  o f  le n g th , p re -read in g  
s k i l l s  and age; th e  v a r ia b le  s y l la b ic a t io n  w ith  th e  v a r ia b le s  
conservation  o f  q u a n tity  o f  m a tte r , conservation  o f  le n g th , and 
p re -re a d in g  s k i l l s  f th e  v a r ia b le  conservation  o f  number w ith  th e  
v a r ia b le s  conserva tion  o f  q u a n tity  o f  m a tte r and p re -read in g  s k i l l s )  
and th e  v a ria b le  conservation  o f q u a n tity  o f  m a tte r  w ith th e  v a ria b le  
p re -read in g  s k i l l s .  The n u l l  hypo thesis  was r e je c te d  f o r  each p a i r  o f  
v a r ia b le s  th a t  was s ig n i f ic a n t ly  r e la te d  f o r  th e  boys and g i r l s  in  
Level 1* The n u l l  h y p o thesis  was no t r e je c te d  f o r  th e  v a r ia b le  
re la t io n s h ip s  th a t  were no t s ig n i f ic a n t .
Performance o f  G ir ls .  Level 1 . P o s i t iv e , s ig n i f ic a n t ,  £  < .05, 
re la t io n s h ip s  were found f o r  th e  v a r ia b le  sy n th e s is  o f  phonemes in to  
words w ith th e  v a r ia b le s  a n a ly s is  o f  words in to  phonemes, s y lla b ic a t io n , 
conservation  o f  le n g th , and p re -re a d in g  s k i l l s )  th e  v a r ia b le  a n a ly s is  o f  
words w ith  th e  v a r ia b le s  s y l la b ic a t io n , conservation  o f number, 
conservation  o f  q u a n tity  o f  m a tte r , conserva tion  o f  le n g th , p re -re a d in g  
s k i l l s  and age; th e  varlabLe s y l la b ic a tio n  w ith  th e  v a r ia b le s  
conservation  o f  q u a n tity  o f  m a tte r  and conservation  o f  len g th ) and th e  
v a r ia b le  conservation  o f  number w ith  th e  v a r ia b le s  conserva tion  o f 
q u a n tity  o f  m a tte r  and p re -re a d in g  s k i l l s ,  The n u ll  hypo thesis  was 
r e je c te d  fo r  each p a i r  o f  v a r ia b le s ; th a t  was s ig n i f ic a n t ly  r e la te d  f o r  
th e  g i r l s  in  Level 1. The n u ll  h y p o thesis  was n o t r e je c te d  f o r  th e  
v a r ia b le  p a ir s  th a t  were n o t s ig n if ic a n t ly  r e la te d .
Performance o f  Boys, Level 1 . There were p o s i t iv e ,  s ig n if ic a n t ,
£  < .05, r e la t io n s h ip s  fo r  th e  v a r ia b le  sy n th es is  o f  phonemes in to  words 
w ith th e  v a r ia b le s  a n a ly s is  o f  words in to  phonemeB, s y l la b ic a t io n  and 
p re -re a d in g  s k i l l s 1 th e  v a r ia b le  a n a ly s is  o f  words in to  phonemes w ith  
th e  v a r ia b le s  conserva tion  o f  number, co nserva tion  o f  le n g th , and 
p re -re a d in g  s k i l l s )  th e  varlabL e s y l la b ic a t io n  w ith  th e  varlabLe 
p re -re a d in g  s k i l l s t  th e  v a r ia b le  conserva tion  o f  number w ith  th e  
v a r ia b le s  co nserva tion  o f  q u a n tity  o f  m a tte r  and conservation  o f  len g th ) 
and th e  v a r ia b le  conserva tion  o f  q u a n tity  o f  m a tte r  w ith  th e  v a r ia b le  
p re -re a d in g  s k i l l s .  The n u ll  h y p o thesis  was r e je c te d  fo r  each p a i r  o f  
v a r ia b le s  th a t  was s ig n i f ic a n t ly  r e la te d  f o r  th e  boys in  Level 1. The 
n u ll  hypo thesis  was n o t r e je c te d  f o r  p a ir s  o f  v a r ia b le s  th a t  were n o t 
s ig n if ic a n t ly  r e la te d .
Level 2
The c o rre la tio n  c o e f f ic ie n ts  showing re la t io n s h ip s  among p a i r s  o f  
the  v a r ia b le s  meaning vocabulary , read in g  comprehension, word s tudy  
s k i l l s ,  sy n th e s is  o f  phonemes in to  words, a n a ly s is  o f  words In to  
phonemes, s y l la b ic a t io n ,  conservation  o f  number, conserva tion  o f  
q u a n tity  o f  m a tte r , co nserva tion  o f  le n g th , and age a re  on Table 23 fo r  
boys and g i r l s ,  Table 2k  f o r  g i r l s ,  and Table 25 f o r  boys.
Perform ance o f  Boys and G ir ls ,  Level 2 . There were p o s it iv e , 
s ig n if ic a n t ,  £  < .05, r e la t io n s h ip s  f o r  th e  v a r ia b le  meaning vocabulary  
w ith  th e  v a r ia b le s  read in g  comprehension, word s tudy  s k i l l s ,  sy n th e s is  
o f  phonemes in to  words, a n a ly s is  o f  words in to  phonemes, s y l la b ic a t io n , 
conserva tion  o f  number, conserva tion  o f  q u a n tity  o f  m a tte r  and 
conservation  o f  len g th ) the  v a r ia b le  read in g  comprehension w ith  th e
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Table 23
In terco rre le tlo n s Between Primary Variables for Boy* and G irls . Level 2
Primary
Variable n.
1
-  52
2
JL" 52
3
n_ ■ 52
4
» 52
5
52
6
n .-  52
7
JL" 32
8
n_» 52
9
JL" 32
I* Meaning 
Vocabulary
2 . Reading
Comprehension 
JL "
.67
.000
3. Word Study 
S k ills  
£.m
ess
.62
.000
.73
.000
4 . Synthesis of 
Phonemes 
£.•
see
.43
.001
.21
.068
»
.26
.033
5. Analysis of Words 
Into Phonemes
sea
.41
.001
.16
.135
.20
.077
i u
.46
.000
6. Syllabication
•»
.36
.003
«•
.34
.007
•a
.36
.003
ill
.45
.000
**«
.53
.000
7 . Conservation 
of Number
««•
.45
.000
.16
.125
•
.25
.037
••
.35
.006
ttftft
.53
.000
s*«
.41
.001
8 . Conservation of 
Quantity of Matter
«««
.54
.000
*
.30
.016
.21
.067
«»
.37
.003
•Re
.42
.001
•
.26
.021
*•«
.57
.000
9 . Conservation 
of Length
as
.36
.004
.10
.236
.07
.320
-.01
.467
.20
.078
-.19
.091
•
.25
.038
*
.32
.011
10. Aqa
JL
.10
.234
.15
.144
.16
.133
.10
.246
.05
.354
.13
.164
.11
.211
.00
.493
—.06
,329
* J>.< .09. ** £ . <: .01 . •00)*1
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Table 24
In terco rre la tlons Beteeen Primary Variables for G irls . Level 2
Primary
Variable o_
t
* 28
2
n_« 28
3
n. ■ 28
4
_n_" 28
5
n_» 28
6
n.« 28
7
n. -  28
8
n_- 28
9
n .-  20
1, Meaning 
Vocabulary
2 . Reading
Comprehension
««»
.64
.000
3. Word Study 
S k ills
JL*
• ••
.65
.000
«>t
.79
,000
4 . Synthesis of 
Phonemes
e
.40
,017
.07
.354
.13
.253
3. Analysis o t Words 
Into Phonemes
a
.37
.027
-.04
.411
.05
.409
• ••
.57
.001
6. Syllabication .32
.051
.21
.145
.31
.052
.31
,054
aa
.52
.002
7 , Conservation 
of Number 
£.m
eea
.59
,001
.20
.151
•
.33
.043
a
.42
.013
a
.34
.039
.25
.103
B. Conservation of 
Quantity of Matter
•««
.61
,000
.31
.035
.24
.114
a
.34
.036
a
.44
.010
.29
.065
aaa
.58
.001
9 . Conservation 
of Length
£ "
*N
.51
.003
.26
.093
.20
.150
.23
.097
.29
.069
-.12
,279
a
.42
.014
aaa
.34
.001
10. Age
SLm
.01
.486
.13
.211
.25
.095
.05
.394
-.06
,387
.18
.105
.08
.337
-.01
.476
.15
.224
•• £ .<  .01. «»£.< .001,
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Table 25
In te rco rre la tlo n s  Between Primary Variables for Boya, Level 2
Primary
Variable jl
1
-  24
2
JL* 24
3
JL* 24
4
JL* 24
5
JL* 24
6
JL* 24
7 8 9
JL ■ 24 jl ■ 24 jl * 24
1. Meaning 
Vocabulary
2 . Reading
Comprehension
£ “
aaa
.74
.000
3. Word Study 
Ski Ms 
£ "
see
.61
.001
aaa
.65
.000
4 . Synthesis of 
Phonemes
JL "
as
.48
.009
a
.35
.046
a
.40
.026
9. Analysts of Words 
Into Phonemes
£ “
aa
.49
.007
a
.36
.041
a
• .35 
.047
a
.35
.047
6 . Syllabication  
JL “
at
.50
.007
a
.46
.011
a
.42
.019
aaa
.58
.001
as
.52
.004
7 . Conservation 
of Number
JLm
.31
.068
.13
.271
.19
.193
.29
.084
aaa
.72
.000
aa
.56
.002
8 . Conservation of 
Quantity of Matter
a
.45
.013
.29
.084
.19
.190
a
.40
.025
a
.40
.025
.28
.090
aa
.56
.002
9 . Conservation 
of Length
JL“
.16
.227
-.07
.376
-.08
.348
-.28
.091
.11
.298
-.26
.112
.09 .07 
.333 .364
10. Ago .22
.191
.14
.264
.05
.404
.13
.271
.13
.266
.07
.368
.14 .01 -.24 
.259 .490 ,126
# JL< .09 . ,0 ) .  .001
v a r ia b le s  word s tudy  s k i l l s ,  s y l la b ic a t io n  and conserva tion  o f  q u a n tity  
o f  n a t te r )  th e  varlabLe word study  s k i l l s  w ith  th e  v a r ia b le s  sy n th es is  
o f  phonemes in to  words, s y lla b ic a t io n  and conservation  o f  number) th e  
varlabLe sy n th e s is  o f  phonenes in to  words w ith th e  v a r ia b le s  a n a ly s is  o f  
words in to  phonemes, s y l la b ic a t io n ,  conservation  o f  number and 
conserva tion  o f  q u a n tity  o f  m atte r) th e  varlabLe a n a ly s is  o f  words in to  
phonemes w ith th e  v a r ia b le s  s y l la b ic a t io n ,  conserva tion  o f  number and 
conserva tion  o f  q u a n tity  o f  m atte r) the  v a r ia b le  s y l la b ic a tio n  w ith  the  
v a r ia b le s  conserva tion  o f  number and conservation  o f  q u a n tity  o f  m atter) 
th e  v a r ia b le  co n serv a tio n  o f  number w ith th e  v a r ia b le s  conserva tion  o f 
q u a n tity  o f  m a tte r  and conserva tion  o f  len g th ) and th e  v a r ia b le  
conserva tion  o f  q u a n tity  o f  m a tte r  w ith  th e  v a r ia b le  conserva tion  o f  
le n g th . The n u l l  h y p o thesis  was re je c te d  f o r  each p a i r  o f  v a r ia b le s  
th a t  was s ig n i f ic a n t ly  r e la te d .  The n u l l  hypo thesis  was no t r e je c te d  
f o r  th e  p a i r s  o f  v a r ia b le s  t h a t  were n o t s ig n if ic a n t ly  r e la te d .
Performance o f  G ir ls ,  Level 2 . There were p o s i t iv e , s ig n i f ic a n t ,
2  < . 05, re la t io n s h ip s  f o r  th e  v a r ia b le  meaning vocabulary  w ith  the  
v a r ia b le s  read in g  comprehension, word s tudy  s k i l l s ,  sy n th es is  o f  
phonemes, a n a ly s is  o f  words in to  phonemes, conserva tion  o f  number, 
conserva tion  o f  q u a n tity  o f  m a tte r, and con serv a tio n  o f  len g th ) th e  
v a r ia b le  read in g  comprehension w ith  th e  v a ria b le  word study  s k i l l s )  th e  
v a r ia b le  word s tu d y  s k i l l s  w ith  th e  v a ria b le  conservation  o f  number) 
th e  v a r ia b le  sy n th e s is  o f  phonemes in to  words w ith th e  v a r ia b le s  
a n a ly s is  o f  words in to  phonemes, conserva tion  o f  number, and conservation  
o f  q u a n tity  o f  m a tte r) th e  v a r ia b le  a n a ly s is  o f  words in to  phonemes w ith 
th e  v a r ia b le s  s y l la b ic a t io n ,  conserva tion  o f  number and co nserva tion  o f
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q u a n tity  o f  m a tte r; th e  varlabL e conserva tion  o f  number w ith the  
v a r ia b le s  co n serv a tio n  o f  q u a n ti ty  o f  m a tte r  and conservation  o f  le n g th ; 
and th e  v a r ia b le  co nserva tion  o f  q u a n tity  o f  m a tte r  H ith  th e  v a r ia b le  
conserva tion  o f  le n g th . The n u ll  hypo thesis  was re je c te d  f o r  each p a i r  
o f  v a r ia b le s  th a t  was s ig n i f ic a n t ly  r e la te d  f o r  th e  g i r l s  in  Level 2,
The n u ll  hypo thesis  was n o t r e je c te d  f o r  th e  p a ir s  o f  v a r ia b le s  th a t  
were no t s ig n i f ic a n t ly  r e la te d .
Perform ance o f  Boys. Level 2 . There Here p o s i t iv e ,  s ig n if ic a n t ,
£  < .05 , r e la t io n s h ip s  f o r  th e  varlabLe meaning vocabulary  H ith  th e  
v a r ia b le s  read in g  comprehension, nord s tudy  s k i l l s ,  sy n th e s is  o f  
phonemes in to  nords, a n a ly s is  o f  nords in to  phonemes, s y l la b ic a t io n  
and conservation  o f  q u a n ti ty  o f  m a tte r; th e  v a r ia b le  read in g  
comprehension H ith  th e  v a r ia b le s  nord study  s k i l l s ,  s y n th e s is  o f  
phonemes, a n a ly s is  o f  nords in to  phonemes and s y l la b ic a t io n ;  th e  
v a r ia b le  nord study  s k i l l s  K ith th e  v a r ia b le s  sy n th e s is  o f  phonemes, 
a n a ly s is  o f  words in to  phonemes and s y lla b ic a tio n !  th e  v a r ia b le  
sy n th e s is  o f  phonemes in to  words w ith  th e  v a r ia b le s  a n a ly s is  o f  words 
In to  phonemes, s y l la b ic a t io n ,  and con serv a tio n  o f  q u a n tity  o f  m a tte rj 
th e  v a r ia b le  a n a ly s is  o f  words In to  phonemes w ith  th e  v a r ia b le s  
s y l la b ic a t io n ,  co nserva tion  o f  number, co n serv a tio n  o f  q u a n tity  o f  
m atter}  th e  v a r ia b le  s y l la b ic a t io n  w ith  th e  v a r ia b le  conserva tion  o f  
number; and th e  v a r ia b le  co n serv a tio n  o f  number w ith  th e  v a ria b le  
conserva tion  o f  q u a n tity  o f  m a tte r . The n u l l  h y p o thesis  was r e je c te d  
f o r  each p a i r  o f  v a r ia b le s  t h a t  was s ig n i f ic a n t ly  r e la te d  f o r  th e  boys 
in  Level 2. The n u ll  hypo thesis was n o t r e je c te d  f o r  p a i r s  o f  v a r ia b le s  
th a t  were n o t s ig n i f ic a n t ly  r e la te d .
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Level 3
The c o r re la t io n  c o e f f ic ie n ts  showing re la t io n s h ip s  among p a i r s  o f  
th e  v a r ia b le s  meaning vocabulary , re ad in g  comprehension, word s tudy  
s k i l l s ,  sy n th e s is  o f  phonemes in to  words, a n a ly s is  o f  wordB in to  
phonemes, s y l la b ic a t io n ,  co nserva tion  o f  number, conserva tion  o f  
q u a n tity  o f  m a tte r , con serv a tio n  o f  le n g th  and age a re  on Table 26 f o r  
boys and g i r l s ,  Table 27 f o r  g i r l s ,  and Table 28 f o r  boys.
Performance o f  Boys and G ir ls ,  Level 3 . There were p o s i t iv e , 
s ig n i f ic a n t ,  £  < . 05 , re la t io n s h ip s  f o r  th e  v a r ia b le  meaning vocabulary 
w ith  th e  v a r ia b le s  re ad in g  comprehension, word study  s k i l l s ,  sy n th es is  
o f  phonemes In to  words, a n a ly s is  o f  words in to  phonemes, s y l la b ic a t io n , 
conserva tion  o f  number and con serv a tio n  o f  q u a n tity  o f  m atter} the  
v a r ia b le  read in g  comprehension w ith  th e  varlabL es word study  s k i l l s ,  
s y n th e s is  o f  phonemes in to  words, a n a ly s is  o f  words in to  phonemes, 
s y l la b ic a t io n ,  conserva tion  o f  number and age} th e  v a r ia b le  word study  
s k i l l s  w ith th e  v a ria b le s - 'sy n th e s is  o f  phonemes in to  words, a n a ly s is  o f  
words in to  phonemes, s y l la b ic a t io n , con serv a tio n  o f  number, conservation  
o f  q u a n tity  o f  m a tte r  and age} th e  varlabLe sy n th e s is  o f  phonemes in to  
words w ith  th e  v a r ia b le s  a n a ly s is  o f  words in to  phonemes and 
sy lla b ic a tio n }  th e  v a r ia b le  a n a ly s is  o f  words in to  phonemes w ith th e  
v a r ia b le s  s y l la b ic a t io n  and co nserva tion  o f  number} th e  v a r ia b le  
s y l la b ic a t io n  w ith th e  v a r ia b le  co n serv a tio n  o f  number} th e  v a r ia b le  
conserva tion  o f  number w ith  th e  v a r ia b le s  conserva tion  o f  q u a n tity  o f  
m a tte r  and co n serv a tio n  o f  len g th ] and th e  v a r ia b le  conserva tion  o f  
q u a n ti ty  o f  m a tte r  w ith  th e  varlabL e co nserva tion  o f  le n g th . The n u ll  
h y p o th esis  was r e je c te d  f o r  each p a i r  o f  v a r ia b le s  th a t  was
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Table 26
In terco rre la tlo n s Between Primary Variables for Boys and G irls , Level 3
Primary
Variable
1
-  55
2
55
3
n_- 55
4
55
5
JL * 55
6
n.** 35
7
n. -  55
8
n_» 55
9
_n_ ■ 53
1. Meaning 
Vocabulary
2 . Reading 
Comprehension 
Z “
eta
.74
.000
3. Word Study 
S k ills
Z “
aaa
.66
.000
aaa
.84
.000
4 . Synthesis of 
Phonemes
Z "
aa
.36
.004
aaa
.40
.001
aaa
.41
.001
5. Analysis of Hords 
Into Phonemes 
Z “
a
.30
.013
aaa
.42
.001
aa
.39
.002
aaa
.47
.000
6 . Syllabication 
Z *
a
.30
.013
aaa
.41
.001
aaa
.46
.000
aaa
.41
.001
aa
.38
.002
7 . Conservation 
of Number
Z *
aa
.34
.005
a
.30
.013
aa
.34
.006
.17
.102
aa
.36
.003
a
.29
.015
8 . Conservation of 
Quantity of Matter 
Z "
a
.23
.049
.18
.093
aa
.33
.007
.00
.496
.09
.267
-.01
.459
aaa
.53
.000
9 . Conservation 
of Length 
Z "
-.01
.470
.03
.410
.16
.127
.05
.359
.09
,267
.01
.460
a
.27
.023
a
.27
.021
10. Age 
Z “
.09
.257
a
.26
.027
a
.26
,030
.02
.440
.06
.334
-.02
.431
-.17
.105
-.21
.066
.09
.247
* £ .<  .05 . **£ .<  .01 . * • « £ <  .001.
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Table 27
In terco rre la tlona Between Primary V ariable! for G ir ls . L ev i 3
Primary
Variable £
1
-  27
2
n_» 27
3
£ -  27
4
n_- 27
5
£ -  27
6
£ *  27
7 8 
£ ■ 2 7  £ - 2 7
9
£ - 2 7
1. Moaning 
Vocabulary
2 . Reading
Comprehension 
JL “
e«tt
.76
.000
3 . Word Study 
S k ills
see
.63
.000
see
.60
.000
4 , Synthesis of 
Phonemes
i -
«a
•4B
.006
a n
.39
.001
eet
.37
.001
5. Analysts of Words 
Into Phonemes
i “
H
.30
.004
h i
.61
.000
aee
.63
.000
see
.66
.000
6 . Syllabication 
£ ■
se
.46
.008
ee
.55
.002
eee
.61
.000
ee
.48
.003
i*
.53
.002
7 . Conservation 
of Number
••
.48
.006
««»
.37
.001
te
.51
.003
ee
.46
.008
SS
.46
.007
*•
.59
.001
8 . Conservation of 
Quantity of Matter .13
.233
.12
.272
.31
.056
.26
.097
.19
.178
.23
.120
.25
.104
9 . Conservation 
of Length .00
.493
.22
.133
•
.35
.037
. t l
.291
.15
.220
.14
.240
.04 .32 
.417 .054
10, Age
JLm
-.14
.237
.04
.428
.12
.273
-.07
.369
.05
.405
-.13
.232
-.1 6  -.21 
.220 .149
N
*39
.021
* £ <  ,03, • * ! ,<  ,01 . • * « £ <  .001,
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Tab Is 28
In terco rre la tlo n s Between Primary Variables for Bova. Laval 3
Primary
Variable , n_
1
.  28
2
jn ■ 28
3
A "  28
4
A "  28
3
A -  28
6
A "  28
7
A "  28
8
A "  28
9
A *  28
1. Meaning 
Vocabulary
2 . Reading
Comprehension
A "
H I
.72
.000
3 . Word Study 
S k ills  
A "
• I I
.69
.000
i n
.89
.000
4 , Synthesis of 
Phonemes
A "
.24
.I I I
.20
.150
.24
.112
5 . Analysis of Words 
Into Phonemes 
A "
.12
.264
.22
.126
.13
.259
.28
.075
6 . Syllabication 
A "
.18
.179
«
.34
.038
a
.39
.021
.29
,069
.25
.103
7. Conservation 
of Number
A "
.24
.110
.06
.376
.18
.181
-.08
.334
.28
.071
.07
.362
8 . Conservation of 
Quantity of Matter 
A "
.28
.077
.21
.142
a
.33
.043
-.23
.122
.01
.489
-.18
.174
aaa
.71
.000
9 . Conservation 
of Length
A "
-.01
.471
-.18
.176
-.06
.373
-.05
.392
.02
.470
-.21
.136
aa
.50
.003
.27
.081
10. Age 
A "
a
.32
.047
•a
.51
.003
a
.39
.021
.19
.172
.07
.370
•2t
.137
-.22
t 135
-.27
.083
-.27
.085
« £ .<  .05 . « £ . <  .01 . « « £ < . 0 0 1 .
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s ig n if ic a n t ly  r e la te d  f o r  to y s  and g i r l s  in  Level 3 . The n u ll  
hypo thesis  was no t r e je c te d  fo r  th e  v a r ia b le  p a i r s  th a t  were n o t 
s ig n if ic a n t ly  r e la te d .
Performance o f  G ir ls ,  Level 3 . There H ere p o s i t iv e ,  s ig n if ic a n t ,
£  < . 05, r e la t io n s h ip s  f o r  th e  v a r ia b le  meaning vocabulary  w ith th e  
v a r ia b le s  read in g  comprehension, word s tudy  s k i l l s ,  sy n th e s is  o f  
phonemes In to  words, a n a ly s is  o f  words in to  phonemes, s y l la b ic a tio n  
and conserva tion  o f  number} th e  varlabLe read in g  comprehension w ith  th e  
v a r ia b le s  word s tudy  s k i l l s ,  sy n th es is  o f  phonemes in to  words, a n a ly s is  
o f  words in to  phonemes, s y l la b ic a t io n , and conserva tion  o f  number) th e  
v a r ia b le  word study  s k i l l s  w ith  sy n th e s is  o f  phonemes, a n a ly s is  o f  words 
in to  phonemes, s y l la b ic a t io n ,  co n serv a tio n  o f  number and conserva tion  o f  
le n g th ; the  v a r ia b le  sy n th e s is  o f  phonemes in to  words w ith  th e  v a r ia b le s  
a n a ly s is  o f  words in to  phonemes, s y l la b ic a t io n  and conserva tion  o f  
number) th e  v a r ia b le  a n a ly s is  o f  words in to  phonemes w ith  th e  v a r ia b le  
s y l la b ic a t io n  and conservation  o f  number) th e  v a r ia b le  s y l la b ic a t io n  
w ith th e  v a r ia b le  conserva tion  o f  number) and th e  varlabLe co nserva tion  
o f  le n g th  w ith  th e  v a r ia b le  age, The n u l l  hypo thesis  was r e je c te d  f o r  
each v a ria b le  p a i r  th a t  was s ig n i f ic a n t ly  r e la te d  f o r  th e  g i r l s  in  
Level 3* The n u l l  hypo thesis  was no t r e je c te d  f o r  th e  p a ir s  o f  
v a r ia b le s  th a t  were not r e la te d  s ig n if ic a n t ly .
Performance o f  Boys. Level 3 . There were p o s i t iv e ,  s ig n i f ic a n t ,
£  < . 05 , r e la t io n s h ip s  f o r  th e  v a r ia b le  meaning vocabulary  w ith  th e  
v a r ia b le s  read in g  comprehension, word study  s k i l l s  and age) th e  
varlabLe read in g  comprehension w ith th e  v a r ia b le s  word s tudy  s k i l l s ,  
s y l la b ic a t io n  and age) th e  v a r ia b le  word study  sk i l l a w ith  th e  v a r ia b le s
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s y l la b ic a t io n , con se rv a tio n  o f  q u a n tity  o f  m a tte r  and age; and th e  
v a r ia b le  co n serv a tio n  o f  number w ith th e  v a r ia b le s  conserva tion  o f  
q u a n tity  o f  m a tte r  and con serv a tio n  o f  le n g th . The n u ll  hypo thesis  was 
r e je c te d  f o r  each p a i r  o f  v a r ia b le s  th a t  was s ig n i f ic a n t ly  r e la te d  f o r  
th e  boys in  Level 3 , The n u l l  hy p o th esis  was n o t r e je c te d  f o r  each 
p a i r  o f  v a r ia b le s  th a t  d id  n o t r e la te  s ig n i f ic a n t ly .
Level 4
The c o r re la t io n  c o e f f ic ie n ts  showing re la t io n s h ip s  among p a i r s  o f 
th e  v a r ia b le s  meaning vocabulary , re ad in g  comprehension, word s tudy  
s k i l l s ,  sy n th e s is  o f  phonemes in to  words, a n a ly s is  o f  words in to  
phonemes, s y l la b ic a t io n ,  conserva tion  o f  number, conserva tion  o f  
q u a n tity  o f  m a tte r , con serv a tio n  o f  le n g th  and age a re  shown on Table 29 
f o r  boys and g i r l s ,  on Table 30 f o r  g i r l s ,  and on Table 31 fo r  boys,
Perform ance o f  Boys and G ir ls ,  Level *+. There were p o s it iv e , 
s ig n if ic a n t ,  £  < ,05 re la t io n s h ip s  f o r  th e  v a r ia b le  meaning vocabulary  
w ith  th e  v a r ia b le s  read in g  comprehension, word study  s k i l l s ,  conserva tion  
o f  number, co n serv a tio n  o f  q u a n tity  o f  m a tte r  and conserva tion  o f  le n g th ; 
th e  v a r ia b le  read in g  comprehension w ith  th e  v a r ia b le s  word study  s k i l l s  
and s y lla b ic a t io n ;  th e  v a r ia b le  word s tudy  s k i l l s  w ith  th e  v a r ia b le s  
s y n th e s is  o f  phonemes in to  words and s y lla b ic a t io n ;  th e  v a r ia b le  
s y n th e s is  o f  phonemes in to  words w ith  th e  v a r ia b le  con serv a tio n  o f  
le n g th ; th e  v a r ia b le  a n a ly s is  o f  words In to  phonemes w ith  th e  v a r ia b le  
co n se rv a tio n  o f  le n g th ; th e  v a r ia b le  co n serv a tio n  o f  number w ith  th e  
v a r ia b le s  con serv a tio n  o f  q u a n tity  o f  m a tte r  and conserva tion  o f  le n g th ; 
and th e  v a r ia b le  con serv a tio n  o f  q u a n tity  o f  m a tte r  w ith  th e  v a r ia b le  
conservation  o f  le n g th . The n u l l  hypo thesis  was r e je c te d  fo r  each p a i r
Table 29
In terco rre ln tlons Between Primary V arlnblet lo r Bovs end G ir l i .  Level 4
Primary
Variable
1
_n_* 60
2
JL" 60
3
n_ ■ 60
4
JL“ 60
5
n_ ■ 60
6
JL * 60
7
_n_» 60
8
n_« 60
9
JL* 60
1. Meaning 
Vocabulary
2 . Reading 
Comprehension
SHS
.63
.000
5. Word Study 
S k ills
£ "
■ MM
.37
.000
MMM
.80
.000
4 . Synthesis of 
Phonemes 
JL *
.17
.098
.18
.079
MM
.31
.oca
5. Analysis of Words 
Into Phonemes .07
.304
-.01
.479
-.03
.398
.20
.064
6 . Syllabication 
JL "
.18
.082
MM
.31
.009
MM
.36
.002
-.02
.425
.18
.083
7. Conservation 
of Number
MM
.36
.003
.19
.068
.04
.367
-.03
.401
-.08
.267
.06
.330
6 . Conservation of 
Quantity of Matter
£ “
MM
.33
.003
.18
.0B3
.11
.193
.10
.232
.14
.146
-.03
.414
MMM
.60
.000
9 . Conservation 
of Length
£.*
M
.26
.021
.15
.122
.13
.160
M
.29
.012
M
.27
.020
.12
.171
MMM
.49
.000
MMM
.53
.000
10. Age 
£ .m
.11
.204
.08
.284
-.01
.481
-.03
.409
.03
.399
.06
.334
.15
.128
.08
.278
.17
.092
* £ .<  .05. * * £ .<  .01 , « * £ <  .001.
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Table 30
In te rco rre la tto n s  Between Primary Va for Q lr l t .  Laval 4
Primary
Variable
1 2 3 , 4 9 6 7  6 9
n. « 35 _n_ ■ 35 n^  ■ 35 jn ■ 33 .n. ■ 35 J»_ “ 35 n_ ■ 35 jn ■ 35 ^  « 35
1. Henning 
Vocabulary
2 . Reading 
Comprehension
£ "
Ml
.68
.000
3 . Word Study 
S k ills
see
.60
.000
am
.78
.000
4 .  Synthesis of 
Phonemes
£ ■
.24
.081
e
.35
.019
e
.36
.016
5. Analysis of Words 
Into Phonemes
£ .»
.21
.114
.06 
* .376
.04
.416
.17
.157
6 . Syllabication 
i "
.11
.260
.06
.361
.16
.185
-.08
.320
a
.38
.012
7 . Conservation 
of Number 
£ .m
*.25
.072
.14
.215
-.04
.402
-.05
.387
.02
.464
-.02
.448
8 .  Conservation of 
Quantity of Matter
e
.34
.024
a
.31
.033
.22
.105
.13
,223
.26
.064
-.09
.304
aaa
.61
.000
9* Conservation 
of Length .28
.053
.26
.067
.13
.224
.27
.059
aa
.44
.004
.13
.233
aaa
.50
.001
10. Age
iL "
.13
.199
.14
.215
-.02
.461
-.05
.384
.07
.349
.26
.064
.14
.204
«t«
.57
.000
.05
.397
.18
.145
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Table 31
In terco rre la tlo n s Between Primary Variables for Boys. Level 4
Primary
Variable n_
1
-  23
2
£ ■ 2 5
3
n_“ 23
4
n_- 25
3
£ ■ 2 5
6
n_ ■ 25
7
£ ■ 2 5
8
£ * 2 5
9
£ ■  23
1. Meaning 
Vocabulary
2 . Reading
Comprehension
£ m
M
.33
.002
3 . Word Study 
S k ills .50
.006
see
.83
.000
4 . Synthesis of 
Phonemes 
£.*
.03
.409
-.03
.443
.29
.078
5 . Analysts of Words 
Into Phonemes
£ “
-.22
.142
-.20
.164
-.18
.193
.27
.100
6 . Sy 1 lablcatlon 
S.*
.23
.109
M l
.58
.001
•ee
.58
.001
.11
.294
-.16
.221
7 . Conservation 
of Number
£.*
ee
.56
.002
.29
.083
.16
.216
.02
.468
-.29
.082
.17
.211
S. Conservation of 
Quantity of Matter
e
.36
.038
.06
.387
.01
.483
.02
.465
-.05
.413
.09
.329
.60
.001
9 . Conservation 
of Length
JL*
.23
.116
.26
.452
.15
.240
.33
.053
-.01
.474
.14
.248
N*
.49
.006
*•
.47
.009
10. Age
JL”
.05
.401
.01
.484
,02
.463
.00
.498
-.02
.469
-.22
.149
.16
.216
.12
.284
.16
.226
« £ <  .05. ##£ <  .01 . • « £ <  .001.
n o
o f v a r ia b le s  th a t  was s ig n i f ic a n t ly  r e la te d  f o r  th e  hoys -and g i r l s  in  
Level 4 . The n u l l  hypo thesis  was n o t r e je c te d  f o r  th e  p a i r s  o f  
v a r ia b le s  th a t  were no t s ig n i f ic a n t ly  r e la te d .
Performance o f  G ir ls ,  Level 4 . There were p o s i t iv e ,  s ig n if ic a n t ,
£  < . 05, r e la t io n s h ip s  f o r  th e  v a r ia b le  meaning vocabulary  w ith th e  
v a r ia b le s  read in g  comprehension, word s tudy  s k i l l s  and conserva tion  o f  
q u a n tity  o f  m a tte r1 th e  v a r ia b le  read in g  comprehension w ith th e  
variahL es word s tudy  s k i l l s ,  sy n th e s is  o f  phonemes in to  words and 
conserva tion  o f  q u a n tity  o f  m atte r) th e  v a r ia b le  word study  s k i l l s  w ith 
th e  v a r ia b le  sy n th e s is  o f  phonemes in to  words) th e  v a r ia b le  a n a ly s is  o f  
words in to  phonemes w ith  th e  v a r ia b le s  s y l la b ic a t io n  and conservation  
o f  len g th ) th e  v a r ia b le  con serv a tio n  o f  number w ith th e  v a r ia b le s  
conserva tion  o f  q u a n tity  o f  m a tte r  and conservation  o f  len g th ) and th e  
v a r ia b le  co n serv a tio n  o f  m a tte r  w ith  th e  v a r ia b le  conservation  o f  le n g th . 
The n u ll  hypo thesis  was re je c te d  f o r  each p a i r  o f  v a r ia b le s  th a t  was 
s ig n i f ic a n t ly  r e la te d  fo r  th e  g i r l s  in  Level 4 , The n u ll  hypo thesis  was 
n o t r e je c te d  fo r  th e  v a r ia b le  r e la t io n s h ip s  th a t  were n o t r e la te d  
s ig n if ic a n t ly .
Performance o f  Boys. Level 4 . There were p o s i t iv e ,  s ig n if ic a n t ,
2  < .05 re la t io n s h ip s  f o r  th e  v a r ia b le  meaning vocabulary w ith th e  
v a r ia b le s  read in g  comprehension, word s tudy  s k i l l s ,  conserva tion  o f 
number and conserva tion  o f  q u a n tity  o f  m a tte r) th e  v a r ia b le  read in g  
comprehension w ith th e  v a r ia b le s  word study  s k i l l s  and s y lla b ic a tio n )  
th e  v a r ia b le  word s tudy  s k i l l s  w ith th e  v a ria b le  sy lla b ic a tio n )  th e  
v a r ia b le  conserva tion  o f  number w ith  th e  v a r ia b le s  conservation  o f
I l l
q u a n t i t y  o f  n a t t e r  a n d  c o n s e r v a t i o n  o f  l e n g t h j  a n d i i h e  v a r i a b l e  
c o n s e r v a t io n  o f  q u a n t i t y  o f  m a t t e r  w i th  t h e  v a r i a b l e  c o n s e r v a t io n  o f  
l e n g t h .  T he n u l l  h y p o t h e s i s  H as r e j e c t e d  f o r  e a c h  p a i r  o f  v a r i a b l e s  
t h a t  w as s i g n i f i c a n t l y  r e l a t e d  f o r  t h e  b o y s  i n  L e v e l  k. T h e  n u l l  
h y p o th e s i s  H as n o t  r e j e c t e d  f o r  t h e  v a r i a b l e  r e l a t i o n s h i p s  t h a t  H ere  
n o t  s i g n i f i c a n t l y  r e l a t e d .
Summary
Each p a i r  o f  v a r ia b le s  Has s ig n i f ic a n t ly  r e la te d ,  £  < .0 0 1 , f o r  th e  
t o t a l  group o f  boys and g i r l s .  The v a r ia b le  p a i r  r e la t io n s h ip s  f o r  th e  
t o t a l  group o f  boys and th e  t o t a l  group o f  g i r l s  Here h ig h ly  
s ig n i f ic a n t .  The le v e l  o f  s ig n if ic a n t  re la t io n s h ip s  tended to  be 
h ig h e r  f o r  th e  younger su b je c ts  and f o r  p a i r s  o f  v a r ia b le s  H ith in  s k i l l  
g roups.
S ig n if ic a n t  D iffe ren ces  Between Age L evels 
Hog There H il l  be no s ig n if ic a n t  d if fe re n c e s  in  t e s t  sco res  f o r  
each h ig h e r age le v e l  on each v a r ia b le  t e s te d  f o r  th e  t o t a l  group, f o r  
boys, and f o r  g i r l s .
Comparison o f  Levels
The a n a l y s i s  o f  v a r i a n c e  (ANOVA) H as c h o se n  t o  t e s t  f o r  s i g n i f i c a n t
*
d iffe re n c e s  between th e  means o f  th e  fo u r  le v e l s  f o r  each v a r ia b le  
except p re -re a d in g  s k i l l s .  As shown on Table 32, a l l  F v a lu es  f o r  the 
t o t a l  group, fo r  boys, and f o r  g i r l s  were s ig n i f ic a n t ,  beyond £  < ,001 
f o r  each v a r ia b le , showing growth in  perform ance on each v a r ia b le  
t e s te d  fTom L evel 1 to  Level 4 , S ince th e  ANOVA procedures y ie ld ed  
s ig n if ic a n t  F r a t io s ,  th e  S tudent Newman-Keuls (SNK) procedure was
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Table 32
Variable Mean Scores, Compared by level
Variable Soys and G irls
£  Ratio* 
Boys O Irls
n .-  167 JL» 77 JL - 90
Meaning Vocabulary 60.5342* 24.8363* 34.3402*
Reading Comprehension 30.6675* 9.5447* 21.5729*
Word Study S k ills 28.3406* 11.7254* 16.0170*
Composite Score, Reading S k ills 41.7232* 15.2549* 26.2167*
J ! "  2,2 . JL" W JL* 118
Synthesis of Phonemes • 74.9306* 25.3860* 48.2605*
[Analysts of Word* 32.3386* 15.3089* 17.3224*
Syllablcatlon 23.9667* 7.9083* 17.8022*
Composite Score, L inguistics S k ills 63.2412* 25.3643* 37.3031“
Conservation of Number 25.7602“ 6.1747* 20.8659*
Conservation of Quantity of Matter 20.5457* 8.0016* 12.9734*
Conservation of Length 20.6549* 11.5624* 9.5702*
Composite 5core, Conservation S k ills 36.9866* 14.0490* 22.3886*
Notet The analysis of variance procedure was used to  compare variab le  means by Ieve I , 
* £ <  .001.
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chosen to  determ ine s ig n if ic a n t  d if fe re n c e s  between th e  means f o r  each 
p a i r  o f  le v e ls  in  ascending o rd e r f o r  th e  t o t a l  group, f o r  boys, and 
f o r  g i r l s  on each v a r ia b le  te s te d .
Reading S k i l l s
The r e s u l t s  o f  th e  SNK procedure to  determ ine d if fe re n c e s  between 
th e  means o f  composite sco res  In  reed in g  s k i l l s  f o r  a l l  s tu d e n ts , f o r  
boys, and f o r  g i r l s  in  Level 2, Level 3 , and Level 4  a re  shown* on 
Table 33* Bach mean was s ig n i f ic a n t ly  d i f f e r e n t  from th e  o th e r  means,
2  < .05, f o r  th e  t o t a l  group, f o r  boys, and f o r  g irL s , The range o f  
minimum and maximum sco res  f o r  each subgroup in d ic a te d  th a t  some 
s tu d en ts  were perform ing below grade le v e l  and some s tu d en ts  were 
perform ing f a r  above grade le v e l .  The n u ll  hypo thesis  was re je c te d  fo r  
th e  t o t a l  group, fo r  boys, and f o r  g i r l s  f o r  composite read in g  s k i l l s  
as  measured on th e  S tan fo rd ,
Meaning V ocabulary. The r e s u l t s  o f  th e  SNK procedure to  determ ine 
d iffe re n c e s  between th e  means o f  sco res  on th e  meaning vocabulary 
S tan fo rd  s u b te s t f o r  a l l  B tudents, f o r  boys, and f o r  g i r l s  in  Level 2, 
Level 3* and Level 4 a re  shown on Table JU. W ithin each subgroup each 
mean was d i f f e r e n t  from th e  o th e r  means, £  < .05 . The minimum and 
maximum sco res  in d ic a te d  a  wide range o f  performance w ith in  each le v e l .  
The n u l l  hypo thesis  was re je c te d  f o r  th e  t o t a l  group, fo r  boys, and fo r  
g i r l s  fo r  perform ance on th e  meaning vocabulary  s u b te s t ,
Reading Comprehension. The r e s u l t s  o f  th e  SNK procedure to  
determ ine d if fe re n c e s  between th e  means o f  th e  read in g  comprehension 
S tan fo rd  s u b te s t  fo r  th e  t o t a l  group, f o r  boys, and f o r  g i r l s  In
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Tabla 3J
Haen 01 M f  n e a t. Coco* 1t» Raadlno S eo r.i bv Laval
«_ Laval a_
Boya and O lr lt  
n_ . 167
SO Hlnlaua Scora Maxlaua Sc ora
32 2 2.339* 1.039 1.03 6.20
S3 3 3.436* 1.364 .28 6.06
60 4 4,702* 1.306 1.43 7.13
Boyt
i -  77
n_ Laval ■ SO Mlnlaua Sc o r . Maxlaua Sc o r .
24 2 2.406* 1.013 1.03 4,16
.26 3 3.232* 1,323 1.33 6,06
23 4 4,264* 1.169 2.15 6,33
O lrla
i "
n_ Laval ■ SO Hlnlaua Scora Maulau* Scorn
26 2 2,631* 1.101 1.03 6.2
27 3 3,627* 1.442 .26 6.03
33 4 3.001* 1.319 1.43 7.13
Hatat All k o t *» a ra  raportad a t  grndn aqu lva lan t* .
P ro b a b ility  laval r a t a r t  To d ltla ra n c a  batwaan a aaan and aach o thar naan In tha  group. 
* £ .<  .0 3 .
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I
T ab lo  34
Mapn Dlf la ra n e a* , Moaning Vocabulary  Scora*  by Laval
n_ Laval £
Boy* and O lrta  
n. -  167
SO Mlnlmm Sc o ra Maximal Sc or*
32 2 2,204* ,814 a 4 .0
33 3 3.107* 1,121 , i 3,3
60 4 4,333* 1.133 2 .0 6 ,8
Boy*
n .«  77
n Laval a_ SO Mlnlmm Scor* Maxlaua Scora
24 2 2.229* ,722 1.0 4 .0
28 3 3.039* 1,160 1.2 3 .3
.25 4 4,216* t,O I6 2 .2 3.3
G irl*
n. ■ 90
_n_ Laval a SO Mlnlmm Sc ora Maxlaua Scora
28 2 2,162* ,698 .2 4 .0
27 3 3.176* 1,097 .1 4 .6
33 4 4.431* 1,214 2 .0 6,8
**»*■ i All acora* «r* rae octal a t grada auulvalant*.
Probability laval ralara to dlHaranca batvaan a aaan and aach otbar Man In tfta group. 
.03 .
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Level 2, Level 3 ,  and Level k  axe shown on Table 35. W ithin each group 
o f  su b je c ts , each mean was s ig n i f ic a n t ly  d i f f e r e n t  from th e  o th e r  means, 
£  < .05 . The minimum and maximum sco res  in d ic a te d  a  wide range in  
perform ance f o r  each le v e l  and subgroup. The n u ll  hypo thesis  was 
r e je c te d  f o r  each le v e l  and f o r  th e  t o t a l  group, f o r  boys, and f o r  g i r l s  
on th e  v a r ia b le  read in g  comprehension.
Word Study S k i l l s . The r e s u l t s  o f  th e  SNK procedure to  determ ine 
d if fe re n c e s  between th e  means o f  sco res  on th e  word study  s k i l l s  
S tan fo rd  s u b te s t f o r  th e  t o t a l  group, f o r  boys, and f o r  g i r l s  in  Level 2, 
Level 3 i and L evel k  a re  shown on Table 36 . W ithin th e  t o t a l  group, 
each means was s ig n i f ic a n t ly  d i f f e r e n t  from th e  o th e r  means, £  < ,05.
The n u l l  hypo thesis  was r e je c te d  f o r  th e  t o t a l  group on th e  v a r ia b le  
word s tudy  s k i l l s .  There were no s ig n if ic a n t  d if fe re n c e s  in  th e  means 
o f  Level 2 and Level 3 f o r  boys, and f o r  g i r l s t  th e  n u l l  hypothesis  was 
n o t r e je c te d  f o r  th e se  l e v e l s  f o r  boys and f o r  g i r l s .  However, the  
means f o r  Level b  were s ig n i f ic a n t ly  d i f f e r e n t  from th e  means f o r  
Level 2 and Level 3 f o r  th e  boys, and fo r  g ir ls }  th e  n u ll  hypo thesis  
was re je c te d  f o r  boys, and f o r  g i r l s  a t  th e se  l e v e l s .  The minimum and 
maximum sco res  in d ic a te d  a  wide range o f  perform ance f o r  th e  to ta l  
group, f o r  boys, and f o r  g i r l s .
L in g u is t ic  S k i l l s
As shown on Table 37* th e  SNK procedure rev ea led  no d iffe re n c e s  
between th e  means o f  Level 2 and Level 3 f o r  th e  t o t a l  group, f o r  boys, 
and f o r  g i r l s ,  no d iffe re n c e  between th e  means o f  L ev e ls  3 end b  f o r  
boys, and no d if fe re n c e s  between th e  means o f  Level 2 and Level 4 f o r  
boys, and f o r  g i r l s  on composite sco res  f o r  l i n g u i s t i c  t e s t s ,  £  <, . 05)
1 1 7
Table 35
Mean D ifferences, Reading Comprehension Scores by Level
n_ Level m_
Boys and G irls
£ ■  167
SP Minimum Score Maximum Score
52 2 2.435* 1.163 .6 7.0
55 3 3.316* 1.459 .1 7.0
60 4 4.417* 1.362 1.0 7.4
Boys
JL " 77
n_ Level JL SO Minimum Score Maximum Score
24 2 2.300* 1.160 .6 4.6
26 3 3.126* 1.380 1.0 5.9
25 4 3.664* 1.167 1.7 6.2
G irls
£ ■  90
_n_ Level m SD Minimum Score Maximum Score
26 2 2.550* 1.195 1.1 7.0
27 3 3.511* 1.538 .1 7.0
35 4 4.611* 1.368 1.0 7.4
Hotei AM scores are reported as grade eq u iv a len ts .
P ro b ab ility  level re fe rs  to  d iffe rence between a mean and each other naan In the  group.
•  £  « .05 .
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Table 36
Mean D ifferences. Word Study S k ills  Scores by Level
£ Level m.
Boys and G irls  
A  -  167
SO Minimum Score Maximum Score
52 2 3.083" 1,319 1.2 7.0
55 3 4.004" 1.926 .6 6.0
60 4 5.622" 1,936 1.5 6.0
Boys
n. « 77
_n_ Level m. SO Minimum Score Maximum Score
24 2 C2.604 1.456 1.2 6,0
26 3 3.711 1.758 1.4 7.0
25 4 5,192" 1.974 1.9 8.0
G irls
n_ -  90
_n_ Level m. SO Minimum Score Maximum Score
26 2 >3.321 1,555 1.4 7.0
27 3 4,307 2.060 .6 8.0
35 4 5.929" 1.882 1.5 8.0
Koto; Scores a re  reported as grade equivalen ts. There was s ig n ific an t d iffe rence In 
mean scores linked by v ertica l brackets.
P ro b ab ility  level re fe rs  to  d iffe rence  between a mean and each o ther mean In the group.* 
' £ <  .05.
119
Table 37
Mean D ifferences. Compos i t e  Linguistic  Scores by Laval
Level
Boys and G irls 
N - 212
SD Minimum Score Maximum Score
«  1 9.926* 7.771 ,0 26 75
11 2 2 ,*40S 3.764 2.0 28 65
II ? 21 *238 5*276 5.0 IS . II
60 4 23.963* 2.332 14.5 2?Ib6
Boys 
n * 94
Level SD Minimum 5core Maximum Score
II I '0.132* 7.601 .0 25.09
28 5 5,974 2,0 26.35Zo 3 =21*753 I A &VS a na pA J,0U -t 5,974 2.0„  ? F 21*753 4.630 B.9
25 4 ^ . e O f l - 1 2.260 18.7 28.1127.30
Level
G irls 
n ■ 118
SD Minimum Score Maximum Score
IS \ 0*009 *° 26.73
27 3 C ln*7nn~1 5*2 28.65i I ? I 5.914 5.0 26.99
35 4 24.216J 2.712 14.5 27.86
Notei There was .no s ig n ific an t d ifference In means linked by v e rtic a l b rackets.
P ro b ab ility  level re fe rs  to  d ifference between a mean and each other M an In th e  group.
* £ .<  .05 .
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th e  n u ll  hypo thesis  Has n o t r e je c te d  f o r  th e se  groups and le v e l s .  On 
t e s t s  f o r  l i n g u i s t i c  s k i l l s ,  th e  mean sco res  f o r  Level 1 and Level k  
Here s ig n if ic a n t ly  d i f f e r e n t  , £  < .05 , from each o th e r  and from th e  
mean scores f o r  L evels 2 and 3 f o r  th e  t o t a l  groupt th e  mean sco res  f o r  
Level 1 Here s ig n if ic a n t ly  d i f f e r e n t ,  £  < .05, from th e  mean sco res  f o r  
Level 2, Level 3 , and Level ^  fo r  boys, and f o r  g i r l  s i  and th e  mean 
sco res  f o r  L evels 3 and k  Here s ig n i f ic a n t ly  d i f f e r e n t ,  £  < .05, fo r  
g i r l s .  The n u ll  hypo thesis  Has r e je c te d  f o r  th e se  groups and le v e ls .
The maximum p o ss ib le  composite sco re  on l i n g u i s t i c  s k i l l s  Has 30. 
The mlnlmm sco res  In  Level 1, Level 2, and Level 3 were f a i r l y  Io n , but 
th e  low est score  In  Level k  Has l4.5> The h ig h e s t sco res  approached 
th e  maximum p o ss ib le  score  a t  each le v e l .
S yn th esis  o f  Phonemes In to  Words. The r e s u l t s  o f  th e  SNK procedure 
to  determ ine th e  d if fe re n c e s  betneen ' th e  -means on th e  s u b te s t ,  sy n th e s is  
o f  phonemes in to  nords, fo r  th e  t o t a l  group, fo r  boys, and f o r  g i r l s  a re  
shOHn on TabLe 38. There Here no s ig n if ic a n t ,  £  < .05, d iffe re n c e s  in  
mean sco res  on th e  s u b te s t f o r  Level 2 and Level 3» f o r  Level 3 and 
Level 4 , and f o r  Level 2 and Level k  f o r  th e  t o t a l  group, f o r  boys, and 
fo r  g i r l s .  The n u l l  hypothesis  was no t r e je c te d  fo r  th e  groups and 
le v e l s  named above. There Here s ig n if ic a n t  d if fe re n c e s , £  < .05, 
betHeen th e  means o f  Level 1 and th e  Means o f  Level 2, Level 3, and 
L evel 4 f o r  th e  t o t a l  group, f o r  boys,, and f o r  g iz l s ,  The n u ll  
hypo thesis  Has r e je c te d  f o r  th e se  subgroups and le v e l s .
The t o t a l  p o ss ib le  sco re  o f  10 on sy n th e s is  o f  phonemes in to  words 
Has reached o r  n e a r ly  reached fo r  a t  l e a s t  one c h ild  a t  each le v e l ,  and 
a  sco re  o f  zero o r  n e a r zero was th e  low est score  f o r  su b je c ts  In
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Table 38
Mean D ifferences. Synthesis of Phonemes Into Words Scores, by level
Level JL
Boys and G irls 
N. ■ 212
SO Minimum Score Maximum'Score
45 1 2.3IB» 3.434 .0 9.546
52 2 r-8.090“1 1.922 .0 10.000
55 3 r  7.236 2.151 .0 10.000
60 4 *-8.224- 1 1.163 5.0 10.000
Boys
n.» 94
_n_ Level JL SO Minimum Score Maximum Score
' 17 1 2.701* 3.857 .0 9.546
24 2 r 8 .0 3 t - t 2.046 .0 10.000
28 3 r? .4 4 3 1.927 .9 10.000
25 4 L 8.327-l 1.029 6.4 10.000
_n_ Level JL
G irls
n .-  118
iS . Minimum Score Maximum Score
28 1 2.086* 3.202 .0 6.410
28 2 ,(—0.142—1 1.847 .2, 10.000
27 3 r 7.063 2.383 .0 9.546
35 4 — 8.150—* 1.260 5.0 10.000
Hotei There was n o ,sig n ifican t d ifference In mean scores linked by v e rtic a l b rackets. 
P ro b ab ility  level re fe rs  to  d iffe rence  between a mean and each o ther mean In th e  group. 
* j>_ < .03.
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Level 1, Level 2, and Level 3 showing a  wide range in  perform ances o f  
In d iv id u a l c h ild re n  on th e  v a r ia b le  sy n th e s is  o f  phonemes.
A nalysis o f  Words In to  Phonemes. As shown on Table 39, th e  SNK 
procedures re v e a le d  no d if fe re n c e s  between th e  means o f  Level 2 and 
Level 3 f o r  th e  t o t a l  group, f o r  boys, and f o r  g i r l s ,  no d if fe re n c e s  
between th e  means o f  Level 3 end Level if fo r  boys, and f o r  g i r l s ,  and 
no d if fe re n c e  between th e  means o f Level 2 and Level if f o r  g i r l s ,
£  < .05 , on th e  v a r ia b le  a n a ly s is  o f  words in to  phonemes. The n u ll  
hy p o th esis  was no t r e je c te d  f o r  th e  above named groups and le v e l s .
The means f o r  L evel 1 and L evel if were s ig n i f ic a n t ly  d i f f e r e n t  from 
every o th e r  mean f o r  th e  t o t a l  group, and th e  means f o r  Level 1 were 
s ig n i f ic a n t ly  d i f f e r e n t  from th e  means o f  L evel 2, Level 3, and Level if 
fo r  boys, and f o r  g i r l s ,  and th e  mean o f  Level 2 was s ig n if ic a n t ly  
d i f f e r e n t  fto'm th e  mean o f Level if f o r  boys, £  < .05 . In  th e se  
In s ta n c e s , th e  n u l l  hypo thesis  was re je c te d .  The h ig h e s t sco res  in  
each group a t  each le v e l  approached th e  maximum p o ss ib le  sco re  o f  10.
The low est sco res  were zero o r  n e a r ly  zero w ith  one excep tion  a t  
Level if f o r  boys.
S y l la b ic a t io n . The r e s u l t s  o f  th e  SNK procedure to  determ ine 
d if fe re n c e s  between th e  means o f  th e  s u b te s t  s y l la b ic a t io n  f o r  th e  to t a l  
group, f o r  boys, and f o r  g i r l s  in  Level 1, Level 2, Level 3, and 
Level if a re  shown on Table ifO, The n u l l  hypo thesis  was no t r e je c te d  
f o r  L evels 2 and 3, L evels 3 and if, and L evels 2 and if f o r  a l l  subgroups 
because th e re  were no s ig n if ic a n t  d if fe re n c e s  between th e  means,
£  < .05 . There was a  s ig n if ic a n t  d if fe re n c e , jg < .05 , between th e  means
1 2 3
Table 39
Mean D ifferences. Analysis of Words Into Phonemes Scores by Level
_n_ Level JL
Boys and G irls
i l *  2,2
SD Minimum Score Maximum Score
45 I 1.852" 3.040 .0 9.00
52 2 r-5.225 3.032 .0 9.67
55 3 L 5.582 2.765 .0 9.33
60 4 6.756* 1.323 1.0 9.00
G irls
94
Level JL SD Minimum Score Maximum Score
17 • 1 1.392* 2.542 .0 7.00
24 2 1-4.020 3.116 .0 9.00
26 3 1 5.524 2.830 .0 9.00
25 4 *-6.640 1.240 4.0 9.00
G irls
118
_n_ Level JL SD Minimum Score Maximum Score
26 1 2.131* 3.319 .0 9.00
26 2 1-5.572-j 3.007 .0 9.67
27 3 ts .6 4 2 *2.749 .0 9.33
35 4 ‘—6.638 -! 1.392 1.0 9.00
Hotei There Mas na_ s ig n ifican t d ifference In mean scores linked by v e rtic a l b rackets.
P robab ility  level re fe rs  to  d iffe rence  between a men end each other m an In the group*
* £_  < .03,
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Table 40
Mean D ifferences. Syllabication Scores by Level
Level
Boys and G irls  
_N- 212
SD Minimum Score Maximum Score
45 1 5.756* 2.756 .0 10
52 2 r 8 .173-1 2,103 2.0 10
55 3 C8.400 1.770 5.0 10
60 4 ^ .9 0 3 - * 1.443 5.0 10
Boys
n -  94
n_ Level 50 Minimum Score Maximum Score
17 ‘ 1 6.059* 2.727 .0 10
24 2 ,-7 .7 9 2 n 2.206 . 2.0 10
28 3 h8 .786 1.610 5.0 10
25 4 1-8.640-J 1.440 6.0 10
G irls
JL "
n_ Level JL SO Minimum Score Maximum Score
28 I 5.571* 2.808 .0 10
28 2 C B.500-i 1.991 2.0 10
27 3 p a .  000 1.861 5.0 • 10
35 4 *-9,229-J 1.416 5.0 to
Notes There mbs nonsignificant d ifference In mean spores linked by v e rtic a l b rackets.
P ro b ab ility  level re fe rs  to  d ifference between a mean and each other mean In the group.
* £ <  .05.
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f o r  Level 1 and th e  means f o r  Level 2, Level 3, and Level 4 | th e  n u ll  
hypo thesis  was r e je c te d  f o r  th e se  groups and le v e l s .
The h ig h es t p o ss ib le  sco re  o f  10 was a t ta in e d  by a t  l e a s t  one 
c h ild  In  each group and a t  each le v e l .  A survey o f  th e  means In d ic a te s  
a  h igh  le v e l  o f  perform ance on th e  s y l la b ic a tio n  subteB t f o r  L evel 2, 
Level 3, and Level if.
C onservation S k i l l s
As shown on Table 4 l ,  and determ ined by th e  SNK procedure, th e  only 
means th a t  were s ig n i f ic a n t ly  d i f f e r e n t ,  £  < .05 , fo r  composite sco res  
on conserva tion  s k i l l s  f o r  th e  fo u r  le v e l s  were those o f  Level 3 and 
Level 4 f o r  th e  t o t a l  group, f o r  boys, and f o r  g i r l s .  The n u ll 
hypo thesis  was not r e je c te d  f o r  th e  groups named above and was re je c te d  
f o r  a l l  o th e r  le v e l s  in  each group. The h ig h e s t p o ss ib le  score  o f  18 
was reached by a t  l e a s t  one su b je c t in  L evel 2, Level 3* and Level 
A maximum sco re  o f  16 was a t ta in e d  a t  Level 1, This In form ation  and th e  
th e  low sco res  o f  2, 2, 2, and 4  f o r  L eve ls  1, 2, 3, and 4  re s p e c tiv e ly  
in d ic a te d  th a t  th e re  were c h ild re n  a t  each le v e l  who perform ed w ell and 
and some th a t  perform ed poorly  on conserva tion  ta s k s .
C onservation o f  Number. The r e s u l t s  o f  th e  SNK procedure to. 
determ ine d if fe re n c e s  between th e  means o f  th e  conservation  o f  number 
s u b te s t  f o r  th e  t o t a l  group, f o r  boys, and f o r  g i r l s  in  Level 1,
Level 2, Level 3, and Level 4  a re  shown on TabLe 42. There were no 
d if fe re n c e s , jo < . 05, between th e  score  means on th e  conserva tion  o f  
number subbest f o r  Level 3 and Level 4  f o r  th e  t o t a l  group and f o r  
g lr lB . The n u l l  hypo thesis  was no t r e je c te d  f o r  th e  d iffe re n c e s  in
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Table 41
Mean D ifferences. Composite Conservation Scores by level
n_ Level m_
Boys and O lrls  
N. -  212
5D Minimum Score Maximum Score
45 1 6.622* 3.985 2 16
52 2 10.010* 4.697 2 18
55 3 (—13.346 4.115 2 18
60 4 14.733 4.137 4 IB
Boysn_ ■ 94
_n_ Level — SO Minimum Score Maximum Score
' 17 1 6.588* 4.611 2 16
24 2 10.125* 4.552 2 18
28 3 ■ H 3*214 4.541 2 1825 4 14.840 3.902 4 18
G irls
n. ■ 118
Level jn SO Minimum Score Maximum Score
28 1 6.643* 3.644 2 16
28 2 9.929* 4.898 2 18
27 3 ■(-13.482 3.704 5 18
35 4 14,657 4.352 4 IB
Note: There m b s  no s ig n ifican t d ifference In mean scores linked by v e r tic a l brackets*
P ro b ab ility  level re fe rs  to  d iffe ren ce  between a mean and each other mean In the group*
* £ <  .05.
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Tab la 42
Haan D ifferences. Conservation of Number Scores by Laval
_n_ Laval m.
Boys and G irls 
N,« 212
SD Hlnlmun Scora Maximum Scora
45 1 2,222* 1.976 .0 6
52 2 3.673* 1.977 .0 6
55 3 r 4.6l8 1.357 .0 6
60 4 5*017 1.420 .0 6
•
Boys
n. -  94
Laval JL so Minimum Score Maximum Scora
17 1 r-2.647 2.120 .0 6
24 2 b3.708-| 2.196 .0 6
20 3 £4.536 1 1.710 .0 6
25 4 L-4 .920 1.256 2.0 6
G irls
n_" 11B
n_ Laval m_ SD Minimum Score Hixlmum Scora
28 1 1.964* 1.675 .0 6
28 2 3.643* 1.810 .0 6
27 3 r 4.704 1.409 2.0 6
35 4 *-5.086 1.541 .0 6
Motet Thara was no s ig n ifican t d ifference In naan scoras Itnkad by v e rtic a l brackets* 
P ro b ab ility  laval re fe rs  to  d lffa ranca between a naan and each other Mean In th e  g ro u p ./ 
* £ .<  .OS.
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means f o r  L evels 3 and 4  and Has re je c te d  f o r  th e  d if fe re n c e s  in  means 
f o r  a l l  o th e r  le v e l s  f o r  th e  t o t a l  group and f o r  g i r l s .  In  c o n tra s t ,  
th e re  were no d if fe re n c e s , 2  < *05» between th e  means o f  L evels 1 and 2,
L evels 3 and 4 , and L evels 2 and 4  f o r  boysj th e  n u l l  hypo thesis Has not
no t r e je c te d  f o r  th e se  le v e l s  f o r  boys. The mean o f  Level 1 was 
s ig n if ic a n t ly  d i f f e r e n t  from th e  means o f  Level 3 and Level 4 f o r  boysj 
th e  n u l l  hy p o th esis  was re je c te d  f o r  th e se  le v e l s  f o r  boys. The maximum 
and minimum sco res  in d ic a te d  th a t  some c h ild re n  perform ed w ell and some 
perform ed p o o rly  on co n serv a tio n  ta sk s  a t  each le v e l .
C onservation o f  Q uan tity  o f  H a t te r . The r e s u l t s  o f  th e  SNK
procedure to  determ ine d if fe re n c e s  between th e  means o f  th e  s u b te s t ,  
conservation  o f  q u a n tity  o f  m a tte r , f o r  th e  t o t a l  group, fo r  boys, and 
f o r  g i r l s  in  Level 1, Level 2, Level 3, and L evel 4  a re  shown on 
Table 43. There were no d if fe re n c e s , 2  * *05» between th e  sco re  means 
f o r  Level 3 and L evel 4  f o r  th e  t o t a l  group, f o r  boys, and f o r  g i r l s ,  
and no d if fe re n c e s  between th e  means o f  Level 2 and Level 3 f o r  boys.
The n u l l  h y p o thesis  was n o t r e je c te d  fo r  th e se  le v e l s  and groups and 
was re je c te d  f o r  a l l  o th e r  le v e ls  and groups on th e  su b te s t o f 
conservation  o f  q u a n tity  o f  m a tte r . The maximum and minimum sco res  
in d ic a te d  th a t  some c h ild re n  perform ed w ell and some perform ed p o o rly  
on co nserva tion  ta sk s  o f  q u a n tity  o f  m a tte r .
C onservation o f  L ength . The r e s u l t s  o f  th e  SNK prooedure to  
determ ine d if fe re n c e s  between th e  means o f  th e  s u b te s t ,  conserva tion  o f 
le n g th , fo r  th e  t o t a l  group, f o r  boys, and f o r  g i r l s  in  Level 1, Level 
Level 2, Level 3» and Level 4 a re  shown on Table 44, There were no
1 2 9
Table 45
Mean D ifferences. Conservation of Quantity of Matter Scores by level
_n_ Level jn
Boys and G irls  
N. -  212
SO Minimum Score Maximum Score
45 1 2.578* 1.390 .0 6
52 2 3.712* 1.923 .0 6
55 3 r 4.836 1.761 .0 6
60 4 *“4.900 1.684 1.0 6
Boys
n_» 94
n_ Level JL SD Minimum Score Maximum Score
17 1 2.471* 1.505 .0 6
2 1-3.700 1,989 .0 6
28 3 =  4*607 1.912 .0 6
25 4 *“ 5.040 1.670 1.0 6
G irls
JL* HA
JL Level jn SD Minimum Score Maximum Score
28 1 2.643* 1.340 2.0 6
28 2 3.7)4* 1.902 1.0 6
27 3 *15.074 1.591 .0 6
35 4 4.000 1.712 1.0 6
Hofei There was no sign If leant d ifference In mean scores linked by v e rtic a l b rackets.
P robab ility  level re fe rs  to  d iffe rence between a mean and each o ther mean In the group. 
• j>_ < .05.
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Tabla 44
Mean D ifferences. Conservation of Length Scores by Laval
n_ Level JL
Boys and G irls 
■ 212
SD Minimum Score Maximum Score
45 1 r 1.822 2.188 .0 6
52 2 u 2.635 2.267 .0 6
55 3 3.891* 2.149 .0 6
60 4 4.817* 1.864 .0 6
Boys
n_ ■ 94
n_ Level m_ SD Minimum Score Maximum Score
17 1 (-1.471 1.906 .0 6
24 2 ■ 2.708 2.331 .0 6
28 3 r 4 *07> 1.980 .0 625 4 *“4 .880 1.810 .0 6
n_ Level jn
G irls 
n_" 118
SD Minimum Score Maximum Score
28 1 (-2.036 2.349 .0 6
28 2 £2.571 2.251 .0 6
27 3 1-3.704 2.334 .0 6
35 4 C4.771 1.926 .0 6
Hatei There m bs  no d ifference In mean scores linked by v e r tic a l brackets*
P ro b ab ility  level ra te rs  to  d ifference between a Man end each other Man In th e  group. 
• £. < ,03*
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d iffe ren ces) £  < .05) 'between th e  means o f  L evels 1 and 2 f o r  th e  t o t a l  
group, L evels 1 and 2 and L evels 3 and 4  f o r  hoys, and L evels 1 and 2, 
Levels 2 and 3 , and L evels  3 and 4  f o r  g i r l s .  The n u ll  hypo thesis  was 
no t r e je c te d  f o r  th e se  le v e ls  and groups, and was re je c te d  f o r  a l l  o th e r  
le v e ls  and groups. Some c h ild re n  rece iv ed  th e  maximum sco re  and some 
received  th e  minimum sco re  a t  each le v e l  in  each group.
Summary
The r e s u l t s  o f  th e  ANOVA and SNK procedures to  compare and f in d  
d iffe re n c e s  between th e  means o f  v a r ia b le s  by age le v e l  f o r  th e  t o t a l  
group, f o r  boys, and f o r  g i l l s  a re  shown on Table 45. The 
n o n -s ig n if ic a n t d if fe re n c e s  a re  re p o rte d  on o rd e r to  show th e  absence 
o f  change from one le v e l  to  a  h ig h e r l e v e l .  In  th e  In s ta n ce s  noted  on 
Table 45, th e  n u l l  hypo thesis  was n o t r e je c te d .
D iffe ren ces  in  Perform ance o f  Boys and G ir ls  
Ho^ There w il l  be no s ig n if ic a n t  d if fe re n c e s  in  sco res  f o r  boys 
and sco res  f o r  g i r l s  on any o f  th e  v a r ia b le s  t e s t e d  w ith in  each age 
le v e l  and f o r  th e  t o t a l  group.
The th i r d  hypothesis  was te s te d  by perform ing t - t e s t s  to  f in d  
s ig n if ic a n t  d if fe re n c e s  between th e  means o f  sco res  fo r  boys and f o r  
g i r l s  on each v a r ia b le  te s te d .
Prim ary Reading V ariab les
The d if fe re n c e s  between th e  mean sco res  f o r  boys and th e  mean 
sco res  f o r  g i r l s  f o r  p re -re a d in g  s k i l l s ,  f o r  meaning vocabulary , f o r  
read in g  comprehension, and f o r  word study  s k i l l s  by le v e l  t e s t e d  a re  
shown on Table 46 . At L evel 4 , th e  g i r l s  perform ed b e t te r  th an  th e
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Table 45
Levels with No S ign ifican t Mean Difference*
No S ignifican t Mean Differences
Variable Levels 1-2 Levels 2-3 Levels 3-4 Levels 2-4
Meaning Vocabulary -
Reading Comprehension -
Word Study S k ills - BG
Composite Score. Reading S k ills -
Synthesis of Phonemes Into Words TBG TBG TBG
Analysis of Words Into Phonemes TBG BG G
Sy 1 lablcatlon TBG TBG TBG
Composite Score, L inguistics S k ills TBG B BG
Conservation of Number 8 B TBG B
Conservation of Quantity of Matter B TBG
Conservation of Length IDG G BG
Composite Score, Conservation S k ills TBG
Notet N on-slgnlfleant d ifferences are reported to  show absence of change between levels . 
There were no reading variab les fo r Level 1.
T ■ Boys and G irls  B ■ Boys G ■ G irls
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Table 46
Hean Score Comparisons fo r Boys and C lr ls .  Reading Variables
N. Variable Level Sex _M so _t df Prob.
17
28
Pre-readlog 
S k ills  
Pre-reading 
S k ills
1
1
B
0
55.412
57.929
9,287
12.652
.71 43 .481
24
26
Meaning 
Vocabulary 
Meaning 
Vocabulary
2
2
B
6
2.229
2.182
0.722
0.898
.21 50 .B38
26
27
Meaning
Vocabulary
Meaning
Vocabulary
3
3
B
6
3.039
3.178
1.160
1.097
.45 53 .651
29
33
Meaning
Vocabulary
Meaning
Vocabulary
4
4
B
6
4.216
4,451
1.016
1.214
.79 58 .432
24
26
Read Ing 
Comprehension 
Reading 
Comprehension
2
2
B
0
2.300
2.550
1.180
1.195
.76 50 .453
26
27
Reading 
Comprehension 
Read 1ng 
Comprehension
3
3
6
0
3.129
3.511
1.380
1.536
.97 53 .336
25
35
Read Ing 
Comprehension 
Reading 
Comprehension
4
4
B
6
3.864
4.811
1.167
1.368
2.BI 58 ,007«»
24
28
Word Study 
S k ills  
Word Study 
Ski Ms
2
2
B
0
2.804
3.321
1.458
1.555
1.23 50 .224
28
27
Word Study 
S k ills  
Word Study 
S k ills
3
3
B
0
3.711
4.307
1.756
2.080
1.15 53 .255
25
35
Word Study 
S k ills  
Word Study 
S k ills
4
4
8
0
5,t92
5.929
1.974
1.882
1.46 58 ,148
« £ . <  .01.
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boya on read in g  comprehension, £  < .01 . Ho o th e r  t  va lues approached 
s ig n if ic a n c e . The mean sco res  fo r  th e  g i r l s  were h ig h e r, though no t 
s ig n i f ic a n t ly  h ig h e r, than th e  mean sco res  f o r  th e  hoys, w ith th e  
excep tion  o f  one t e s t .
Prim ary L in g u is t ic  V ariab les
The d if fe re n c e s  between th e  mean sco res  f o r  g lrlB  and th e  mean 
sco res  f o r  boys a t  each le v e l  on th e  v a r ia b le s  sy n th es is  o f  phonemes, 
a n a ly s is  o f  words in to  phonemes, and s y l la b ic a t io n  a re  shown on 
Table 47. The t  r a t i o s  were n o t s ig n if ic a n t ,  £  < . 05 .
Prim ary C onservation V ariab les
The d if fe re n c e s  between th e  mean sco res  f o r  boys and th e  mean 
sco res  f o r  g i r l s  a t  each le v e l  on th e  v a r ia b le s  conservation  o f  number, 
conserva tion  o f  q u a n tity  o f  m a tte r , and conserva tion  o f  le n g th  a re  
shown on Table 48 . Hone o f th e  t  r a t io s  approaohed s ig n if ic a n c e ,
£  < .05.
Group Performance
The d if fe re n c e s  between the  mean sco res  f o r  boys and th e  mean 
sco res  f o r  g i r l s  f o r  a l l  le v e ls  combined a re  shown on Table 49. The t  
va lues f o r  th e  mean sco res  f o r  boys and mean sco res  f o r  g i r l s  on th e  
v a r ia b le s  read in g  comprehension, word s tudy  s k i l l s ,  and th e  composite 
sco res  on read in g  s k i l l s  a re  s ig n if ic a n t ly  d i f f e r e n t ,  £  < ,05 . An 
exam ination o f  th e  means shows th a t  th e  g i r l s  perform ed b e t t e r  than  th e  
boys. The t  v a lues fo r  comparison o f  mean sco res  on th e  v a r ia b le s  
meaning vocabulary , sy n th e s is  o f  phonemes, a n a ly s is  o f  w o rd s ,in to  phonemes, 
s y lla b ic a tio n , conservation  o f  number, conservation  o f  q u a n tity  o f
1 3 5
Toblo 47
Mean Score Comparisons for Bovs and G irls . L inguistic Variables
N, Variable Level Sex M_ SD _t df_ Prob,
17 Synthesis of 1 B 2,701 3,857 .58 43 ,567
Phonemes
28 Synthesis of 1 6 2,086 3.202
Phonemes
24 Synthesis of 2 B 8,031 2.046 .21 50 .838
Phonemes
28 Synthesis of 2 B 8,141 1.846
Phonemes
26 Synthesis of 3 B 7,443 1.927 .65 53 .517
Phonemes
27 Synthesis of 3 6 7,063 2,383
Phonemes
25 Synthesis of 4 B 8.328 1,029 .58 58 .564
Phonemes
35 Synthesis of 4 6 8.150 1,260
Phonemes
17 Analysis 1 B 1.392 2.542 .79 43 .436
of Words
28 Analysts 1 G 2,131 3.319
of Words
24 Analysis 2 B 4,820 3.118 ,B8 50 .381
of Words
28 Analysis 2 G 5.572 3.007
of Words
28 Analysis 3 B 5.524 2.829 .16 53 .876
of Words
27 Analysis 3 G 5.642 2.749
of Words
25 Analysis 4 B 6.640 1.239 .57 58 .572
of Words
35 Analysis 4 G 6.838 1.392
of Words
17 Syllabication 1 B 6.059 2.727 .57 43 .571
2B Sy 1 lablcatlon 1 G 5,571 2.808
24 Syllabication 2 B 7,792 2.206 1.22 50 .229
28 Sy | lab Icatlon 2 G 8.500 1.991
28 Syllabication 3 B 8.786 1.618 1,67 53 .100
27 Sy 1 lablcatlon 3 0 8.000 1.861
25 Syl lablcatlon 4 B 8,640 1.440 1.58 58 .120
35 Sy 1 lablcatlon 4 G 9.229 1.416
1 3 6
Table 48
Mean Score Comparisons for Bovs and G irls . Conservation Variables
N_ Variable Level Sex SO t_ df. Prob.
17
28
Conservation 
of Number 
Conservation 
of Number
1
1
B
6
2.647
t.964
2.120
1.875
1.13 43 .266
24
28
Conservation 
of Number 
Conservation 
of Number
2
2
B
G
3.708
3.643
2.196
1.810
.12 50 .907
28
27
Conservation 
of Number 
Conservation 
of Number
3
3
B
G
4.536
4.704
1.710
1.409
.40 53 .695
25
55
Conservation 
of Number 
Conservation 
of Number
4
4
B
G
4.920
5*086
1.256
1.541
.44 58 .660
17
.28
Conservation 
Qty. of Hatter 
Conservation 
Qty. of Hatter
1
1
B
G
2.471
2.643
1.505
1.339
.40 43 .692
24
28
Conservation 
Qty. of Hatter 
Conservation 
Qty. of Hatter
2
2
B
G
3.70B
3.714
1.989
1.902
.01 50 .991
28
27
Conservation 
Qty. of Hatter 
Conservation 
Qty. of Hotter
3
3
B
G
4.607
5,074
1.912
1.591
.98 53 .330
25
35
Conservation 
Qty. of Hatter 
Conservation 
Qty. of Hatter
4
4
8
G
5.040
4.600
1.670
1.712
.54 58 .591
17
28
Conservation 
of Length 
Conservation 
of Length
1
1
B
G
1.471
2.036
1.908
2.349
.84 43 .407
24
28
Conservation 
of Length 
Conservation 
of Length
2
2
B
G
2.708
2.571
2.331
2.251
.22 50 .831
28
27
Conservation 
of Length 
Conservation 
of Length
3
3
B
G
4.071
3.704
1.980
2.334
.63 53 .531
25
35
Conservation 
of Length 
Conservation 
of Length
4
4
B
G
4,880
4.771
1.B10
1.926
.22 sa .826
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Table 49
Mean Score Comparisons for -the Total Group of Bays end G irls
N. Variable Level Sex SO df. Prob.
77
90
Meaning
Vocabulary
Meaning
Vocabulary
2.3.4
2.3 .4
B
F
3.169
3.363
1.268
1.440
.92 165 .359
77
90
Read 1ng 
Comprehension 
Reading 
Comprehension
2.3 .4
2.3.4
B
S
3.109
3.718
1.387
1.659
2.55 165 .012"
77
90
Word Study 
S k ills  
Word Study 
S k ills
2.3.4
2.3.4
B
G
3.909
4.631
1.978
2.141
2.25 165 .026*
77
90
Composite 
Reading S k ills  
Composite 
Reading S k ills
2 .3 .4
2.3.4
B
G
3.324
3.857
1.397
1.621
2.26 165 ,025*
94
DO
Synthesis of 
Phonemes 
Synthesis of 
Phonemes
1.2.3.4
1.2.3.4
B
G
6,971
6.460
3.022
3.327
1.16 210 .249
94
116
Analysis 
of Words 
Analysis 
of Words
1.2.3.4
1.2.3.4
B
G
4.894
3.147
3.069
3.163
.59 210 .558
94
118
Syllabication 
Syl lablcatlon
1.2.3.4
1.2.3.4
B
G
8.000
7.907
2,185
2.449
.29 210 .773
94
116
Composite 
L inguistic S k ills  
Composite 
L inguistic Ski 1 Is
1.2.3.4
1.2.3.4
B
G
19.864
19.514
6.968
7.952
.34 210 .737
94
110
Conservation 
of Number 
Conservation 
of Number
1.2.3.4
1.2.3.4
B
G
4.085
3.915
l.97 t
2.045
.61 210 .542
94
MB
Conservation 
. g ty . of Matter 
Conservation 
Qty. of Matter
1.2.3.4
1.2.3.4
B
G
4.106
4.093
1.997
1.890
.05 210 .961
94
118
Conservation 
of Length 
Conservation 
of Length
>,2,3,4 
1,2,3,4
B
G
3.468
3.356
2,340
2.434
.34 210 .735
94 
i ia
Composite 1,2,3,4 
Conservation Ski Ms 
Composite >,2,3,4 
Conservation S k ills
B
G
11.660 
11.364
5,240
5.221
.41 210 .683
.03.
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m a tte r , conservation  o f  le n g th , composite read in g  s k i l l s ,  and composite 
conserva tion  sco res  do n o t approach s ig n if ic a n c e ,
Composite V ariab le  Scores
The d if fe re n c e s  between th e  mean sco res  f o r  boys and th e  mean 
sco res  f o r  g i r l s  a t  each le v e l  on th e  com posite sco res  f o r  read in g  
s k i l l s ,  l i n g u i s t i c  s k i l l s ,  and conservation  s k i l l s  a re  shown on 
Table 50. The sco res  f o r  composite read in g  s k i l l s  f o r  th e  g i r l s  were 
s ig n if ic a n t ly  b e t te r ,  p  < .05, than th e  sco res  on th e  same t e s t  f o r  th e  
boys a t  Level k .  The t  v a lu es  do n o t approach s ig n if ic a n c e  f o r  th e  mean 
sco res  f o r  boys and th e  mean s c o r e s .fo r  g i r l s  on composite read in g  
s k i l l s  a t  L eve ls  2 and 3, on com posite l in g u is t i c ,  s k i l l s  a t  L evels 1, 2, 
3, and k ,  and on composite co n serv a tio n  s k i l l s  a t  L ev e ls  1, 2, 3, and 4 .
Summary
The d if fe re n c e s  between th e  means o f  t e s t  sco res  and s u b te s t 
sco res  f o r  boys and f o r  g i r l s  on a l l  t e s t s  and s u b te s ts  were assessed  
w ith  t - t e s t s .  I t  was found th a t  th e  perform ance o f  g i r l s  was 
s ig n i f ic a n t ly  b e t te r  than  th e  perform ance o f  boys on read in g  
comprehension f o r  a l l  le v e ls  combined, on word study  s k i l l s  f o r  a l l  
le v e l s  combined, and on composite read in g  s k i l l s  f o r  a l l  le v e l s  
and f o r  Level h , 2  * ■°5* G ir ls  perform ed b e t t e r  than  th e  boys a t  
Level on th e  read in g  comprehension s u b te s t ,  j> < ,05* In  the  r e s u l t s  
c i te d ,  th e  n u l l  hypo thesis  was r e je c te d .  The t  va lues f o r  comparison o f 
mean sco res  f o r  boys and mean sco res  f o r  g i r l s  on o th e r  v a r ia b le s  d id  
no t approach s ig n if ic a n c e , j j  < , 05j th e re fo re , th e  n u ll  hypo thesis  was 
not r e je c te d  f o r  th e  com parisons.
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Table 50
Mean Score Comparisons on Composite Scores for Bovs and Girls
N_ Variable Level Sex JH SO t. d» Prob.
24
28
Composite 2 
Reading S k ills  
Composite 2 
Reading S k ills
B
0
2.408
2.651
1,015
1,100
.82 50 .416
28
27
Composite 3 
Reading S k ills  
Composite 3 
Reading S k ills
B
G
3.252
3.627
1,325
1,442
1.01 53 .319
25
35
Composite 4 
Reading S k ills  
Composite 4 
Reading S k ills
B
G
4.2B4
5.001
1.189
1.319
2.16 58 .033"
17
28
Composite 1 
L inguistic S k ills  
Composite 1 
L inguistic S k ills
B
G
10.152
9.789
7.601
8,008
.15 43 .881
24
28
Composite 2 
L inguistic Ski Ms 
Composite 2 
L inguistic Ski 1 Is
B
G
20,642
22.213
5.974
5.584
.98 50 .332
28
27
Composite 3 
L inguistic S k ills  
Composite 3 
L inguistic Ski 1 Is
B
G
21.753
20.705
4.630
5.914
.73 53 .466
25
35
Composite 4 
L inguistic Ski 1 Is 
Composite 4 
L inguistic Ski l l s
B
G
23.608
24.216
2.260
2,712
.92 58 .363
17
28
Campos 1t t  t 
Conservation Ski 1 Is 
Compos I te  1 
Conservation Ski 1 Is
B
G
6.588
6.643
4.611
3.644
.04 43 .965
24
28
Composite 2 
Conservation Ski Ms 
Composite 2 
Conservation Ski 1 is
B
G
10.125
9.929
4.552
4,898
.15 50 .882
28
27
Composite 3 
Conservation Ski 1 Is 
Composite 3 
Conservation Ski l l s
B
G
13.214
13,481
4.541
3.704
.24 53 .812
25
35
Composite 4 
Conservation Ski Ms 
Composite 4 
Conservation Ski l l s
B
G
14.840
14.657
3.902
4.352
.17 58 ,868
* £ <  .05.
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Observations o f the Researcher
During th e  te s t in g  o f  th e  su b je c ts , th e  re se a rc h e r  made th e  
fo llow ing  o b servations!
1. Some c h ild re n  expressed  t h e i r  answers and reasons f o r  t h e i r  
answers very  c le a r ly  and e x p l ic i t ly ;  some c h ild re n  gave scan ty  
ex p lan a tio n s  o r  no ex p lan a tio n s . Although the  form o f  expression  may 
be one In d ic a tio n  o f  co g n itiv e  growth, th e re  was no e f f o r t  to  measure 
the  q u a l i ty  o f  language beyond th e  param eters d e fin ed  In  C hapter 3,
The re se a rc h e r  judged th e  reasons given f o r  conservation  answers by th e
confidence w ith which th e  c h ild re n  responded, th e  to n e  o f  v o ice , and
non-verbal g e s tu re s , In  a d d itio n  to  th e  spoken words.
2. The same reason  was o fte n  given f o r  an In c o rre c t answer o r  f o r  
a  c o rre c t answer.
3 . Some responses seemed to  in d ic a te  th a t  c h ild re n  confused th e  
words amount, s iz e ,  and shape. The wording o f  q u estio n s  was a  prim ary 
co n sid e ra tio n  In  th e  development o f  th e  t e s t s .  However, due to  v a st 
d if fe re n c e s  in  In d iv id u a l I n te r p r e ta t io n ,  i t  i s  u n lik e ly  th a t  th e  t e s t  
q u estio n s  were e n t i r e ly  c le a r  to  a l l  o f  th e  s u b je c ts .
4 . Poor psychomotor s k i l l s  were observed in  th e  su b je c ts  a s  th ey  
t r i e d  to  r o l l  a  b a l l  o f  d a y  in to  a  c y lin d r ic a l  shape. One c h ild  could
n o t perform th e  ta sk , y e t d id  n o t have any obvious d i s a b i l i t i e s .  The
re se a rc h e r  had to  dem onstrate r o l l in g  a  b a l l  o f  d a y  f o r  about 
o n e -ten th  o f  th e  su b je c ts . Weaknesses in  psychomotor s k i l l s  seemed to  
be as  common f o r  t h i r d  grade s tu d en ts  as  th ey  were in  k in d e rg a rten  
s tu d e n ts .
CHAPTER 5
Summary, C onclusions, and Recommendations
The purposes o f  t h i s  ch ap te r were to  summarize th e  f in d in g s  o f  th e  
s tudy , to  draw conclusions, and to  o f f e r  recommendations f o r  ed u ca to rs .
Summary
Purpose o f  th e  Study
The purpose o f  th e  s tudy  was to  determ ine th e  r e la t io n s h ip s  among 
P ia g e tia n  le v e l s  o f  co g n itiv e  development, l in g u i s t i c  s u b s k i l l s ,  and 
read in g  achievement i n  elem entary  p u p ils .
Three re sea rc h  hypotheses were form ulated  In  o rd e r to  c a rry  out 
th e  purpose o f  th e  studyi
1. There H ill  be a  s ig n if ic a n t  p o s it iv e  re la t io n s h ip  between 
every p a ir in g  o f  th e  fo llow ing  v a r ia b le s !  meaning vocabulary , read in g  
comprehension, word study  s k i l l s ,  com posite read in g  s k i l l s ,  sy n th e s is  
o f  phonemes In to  words, a n a ly s is  o f  words in to  phonemes, s y l la b ic a t io n , 
composite l i n g u i s t i c  s k i l l s ,  conserva tion  o f  number, con serv a tio n  o f  
q u a n tity  o f  m a tte r , conserva tion  o f  le n g th , composite conservation  
s k i l l s ,  p re -re a d in g  s k i l l s ,  and age. T h is w il l  be t r u e  f o r  th e  t o t a l  
group, f o r  boys, and f o r  g i r l s ,
2. There w ill  be a  s ig n if ic a n t  In c rease  in  t e s t  sco res  fo r  each 
h ig h e r  age le v e l  f o r  each v a r ia b le  t e s t e d  fo r  th e  t o t a l  group, f o r  
boys, and f o r  g i r l s .
3 . There w ill  be no s ig n if ic a n t  d if fe re n c e s  in  sco res  f o r  boys 
and sco res  f o r  g ir lB  f o r  any o f  th e  v a r ia b le s  t e s t e d  w ith in  each age 
le v e l  and fo r  th e  t o t a l  group.
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Procedures f o r  D ata C o llec tio n
A sample o f  su b je c ts  was chosen a t  B lu ff  C ity  Elem entary School in  
S u lliv an  County, Tennessee. ThB 212 s tu d en ts  in  k in d e rg a rted , Grade 1, 
Grade 2, and Grade 3 were te s te d  by th e  re se a rc h e r  f o r  conservation  sk i 
s k i l l s  and l i n g u i s t i c  sk i l l s in  sp rin g , 1964. T est sco res  on th e  MAT 
were used as  m easures o f  P re -read in g  s k i l l s ,  and sco res  on th e  S tan fo rd  
Here used f o r  th e  v a r ia b le s  meaning vocabulary , read in g  comprehension, 
and word study  s k i l l s .  Three se c tio n s  o f  th e  Phonics Check, Reading 
C lin ic , E ast Tennessee S ta te  U n iv e rs ity , were used to  measure th e  
v a r ia b le s  sy n th e s is  sy n th e s is  o f  phonemes in to  words, a n a ly s is  o f  words 
in to  t h e i r  component phonemes, and s y l la b ic a t io n .  Three P ia g e tia n  t e s t s  
were adapted by th e  re se a rc h e r  to  a sse ss  th e  a b i l i t y  to  conserve number, 
q u a n tity  o f  m a tte r , and le n g th . A ll hypotheses were te s te d  in  th e  n u ll  
form.
F indings
The f in d in g s  a re  summarized in  th re e  se c tio n s i (a ) re la t io n s h ip s  
among the  v a r ia b le s ,  (b) comparison o f  age le v e l s  by v a r ia b le , and 
(c ) d if fe re n c e s  in  perform ance f o r  boys and g i r l s .
R e la tio n sh ip s  Among V a ria b le s . P e a rso n 's  Froduct-Moment 
c o e f f ic ie n t  o f  c o r re la t io n  was used to  a sse ss  th e  r e la t io n s h ip s  among 
th e  prim ary v a r ia b le s  and th e  r e la t io n s h ip s  o f  th e  prim ary v a r ia b le s  
and th e  composite v a r ia b le s .  The re la t io n s h ip s  o f  th e  v a r ia b le s  can be 
summarized by n o tin g  th a t  th e re  were moderate to  h igh  c o rre la tio n s  f o r  
th e  t o t a l  group, f o r  a l l  boys, and f o r  a l l  g i r l s ,  each one s ig n i f ic a n t ,
£  < .05 , many o f  them s ig n if ic a n t ,  £  < .001, Prim ary read in g  v a r ia b le s
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tended to  c o r re la te  more h ig h ly  w ith  read in g  v a r ie t i e s  th an  w ith  o th e r  
v a r ia b le s .  T his phenomenon was a lso  no ted  among l i n g u i s t i c  v a r ia b le s  
and conserva tion  v a r ia b le s .  P re -read in g  s k i l l s  c o r re la te d  s ig n if ic a n t ly ,  
2  < . 05, H ith  each o f  th e  l i n g u i s t i c  and c o g n itiv e  s k i l l s  except 
conserva tion  o f  le n g th .
Comparison o f  L evels, by V a ria b le . The second hy p o th esis  was 
te s te d  in  th e  n u l l  form at by two p rocedures. An a n a ly s is  o f  v a riance  
was used to  t e s t  f o r  s ig n if ic a n c e  o f  d if fe re n c e s  among th e  meansi th e re  
was a  s ig n if ic a n t  F r a t i o  f o r  each v a r ia b le  t e s t e d .  The Student 
Newman-Keuls procedure was used to  determ ine s ig n if ic a n t  d iffe re n c e s  
among th e  means o f  th e  fo u r  l e v e l s .  S ince i t  was hypothesized  th a t  
th e re  would be in c re a se d  sco res  f o r  each p ro g re s s iv e ly  h ig h e r le v e l ,
' t h e  means t h a t  were n o t s ig n i f ic a n t ly  d i f f e r e n t ,  £  < . 05, a re  shown on 
Table 45 on page 132. These d a ta  can be summarized as fo llow st
1. With one excep tion , th e re  were s ig n if ic a n t ,  £  < .05, 
d if fe re n c e s  between th e  means o f  p ro g ressiv e  le v e l s  on th e  read in g  
v a r ia b le s  o f  meaning vocabulary , read in g  comprehension, word study 
s k i l l s ,  and composite read in g  s k i l l s .
2. Them were s ig n if ic a n t ,  £  < .05, d if fe re n c e s  between th e  means 
o f  Level 1 and Level 2 on th e  l i n g u i s t i c  v a r ia b le s ,  and on ly  5 o f  36 
s ig n if ic a n t  d if fe re n c e s  between L evels 2, 3 , and 4 .
3 . There was only  one s ig n i f ic a n t ,  £  < .05 , d if fe re n c e  between 
th e  means o f  Level 3 and Level 4  on th e  co g n itiv e  v a r ia b le s ,o f  
conserva tion  o f  number, conserva tion  o f  q u a n tity  o f  m a tte r, 
conserva tion  o f  le n g th , and com posite conserva tion  s k i l l s .  There were 
no s ig n if ic a n t ,  £  < . 05, mean d if fe re n c e s  f o r  th e  v a r ia b le
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conservation  o f  le n g th  between Level 1 find Level 2, A ll o th e r 
d if fe re n c e s  between L evels 1 and 2, L eve ls  2 and 3» and L evels 1 and 3 
were s ig n i f ic a n t ,  p  < , 05 .
D iffe ren ces  In  Performance f o r  Boya and f o r  G lrlB . The th i r d  
h y p o thesis  was te s t e d  in  th e  n u ll  form at by th e  use o f  ^ - t e s t s  on th e  
sco res  f o r  boys and th e  sco res  f o r  g i r l s  f o r  each v a r ia b le  f o r  th e  
t o t a l  group and f o r  each l e v e l .  The t - t e s t s  r e s u l t s  showed d if fe re n c e s , 
P  < ,05, between th e  sco res  f o r  boys and f o r  g i r l s  In  fa v o r o f  th e  
g i r l s  f o r  th e  v a r ia b le s  read in g  comprehension, word study  s k i l l s ,  and 
composite read ing  s k i l l s  f o r  th e  t o t a l  group, and f o r  th e  v a r ia b le  
read ing  comprehension f o r  Level k .  The n u ll  hypo thesis  was r e je c te d  
f o r  th e  v a r ia b le s  read in g  comprehension, word s tudy  s k i l l s ,  and 
composite read ing  s k i l l s  f o r  th e  t o t a l  group, and f o r  th e  v a ria b le  
read in g  comprehension a t  Level k .  There were n o t s ig n if ic a n t ,  p  < .5 , 
d if fe re n c e s  between th e  mean Bcores f o r  boys and f o r  g i r l s  on o th e r  
v a r ia b le s .
Conclusions
The growth o f  th e  su b je c ts  on th e  v a r ia b le s  i s  shown on F igure  1 
through F igure 12, The mean grade eq u iv a len t sco res  f o r  th e  composite 
sco res  on read in g  s k i l l s  a re  shown on F igure 1, In d ic a tin g  a  s teady  
upward tre n d  fo r  th e  t o t a l  group, f o r  boys and f o r  g i r l s ,  w ith  th e  
sco res  f o r  g i r l s  somewhat h ig h e r than  th e  sco res  f o r  boys. A ll o f  th e  
sco res  a re  h ig h e r th an  th e  expected means f o r  th e  d esigna ted  le v e l s .
The same gen era l tre n d s  a re  shown on F igure  2 f o r  meaning vocabulary , 
F igure 3 f o r  read in g  comprehension, and F igure 4  f o r  word study  s k i l l s .
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The s ig n if ic a n t  d if fe re n c e s  between th e  mean sco res  fo r  boys and f o r  
g i r l s ,  th e  upward p ro g ress  from le v e l  to  le v e l  and th e  h igh  c o r re la t io n s  
between read in g  v a r ia b le s  can be observed on th e  f ig u re s .
The mean composite sco res  on l in g u i s t i c  ta sk s  axe shown on F igure  5 
w ith  a  sharp  r i s e  in  sco re s  from Level 1 to  Level 2, and s l ig h t  changes 
i n  sco res  from Level 2 to  L evel 4 . A comparison o f th e  prim ary 
l i n g u i s t i c  v a r ia b le s  sy n th e s is  o f  phonemes in to  words, a n a ly s is  o f  
words in to  phonemes, and s y l la b ic a t io n  on F igure 6, F igure 7 , end 
F igure 8 re v e a ls  a  sharp  in c re a se  in  each o f  th e  l ln g u is t lo  v a r ia b le s  
from L evel 1 to  Level 2 w ith  much l e s s  change from Level 2 to  Level 4 , 
However, i t  i s  a lso  ev id en t th a t  th e  youngest ch ild ren  who were te s te d  
were competent in  d iv id in g  words in to  s y l la b le s ,  but were f a i r l y  weak in  
sy n th es is in g  phonemes in to  words. The l a s t  l i n g u i s t i c  s k i l l  to  be 
developed was th e  a n a ly s is  o f  words in to  phonemes. The development o f  
th e  l in g u i s t i c  s k i l l s  fo llow s th e  p a t te rn  o f  development t h a t  was c i te d  
in  th e  l i t e r a t u r e .
The mean composite sco res  on P ia g e tla n  conservation  taskB a re  shown 
on F igure  9 which re v e a ls  s tead y  average growth in  conserva tion  s k i l l s  
fToo Level 1 to  Level 3 and some improvement co n tinu ing  through Level 4 , 
The growth curves f o r  th e  boys and f o r  th e  g i r l s  i s  s im ila r .  The 
conserva tion  o f  th e  v a r ia b le s  o f  number, q u a n tity  o f  m a tte r , and le n g th  
a re  p lo t te d  on F ig u res  10, 11, and 12. On each o f  th e  v a r ia b le s  th e  
growth curves f o r  th e  g i r l s  and f o r  th e  boys i s  s im ila r ,  w ith  no 
s ig n if ic a n t  d if fe re n c e s  between th e  means f o r  th e  two groups. The 
p lo t te d  curves a lso  show th e  im portan t growth a re a s . On th e  ■. v a t i  
conservation  o f  number and conserva tion  o f  q u a n tity  o f  m a tte r ta s k s ,  
th e  curves show s tead y  growth on th e  v a r ia b le s  from Level 1 to  Level 3
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and very  l i t t l e  change from Level 3 Level Jf, In  c o n tra s t ,  th e re  i s  
l i t t l e  change from Level 1 to  Level 2 on th e  growth curve f o r  th e  
v a r ia b le  conserva tion  o f  le n g th , th en  s tead y  upward growth from L evel 2 
to  Level 4 . I t  can he seen th a t  th e  v a r ia b le s  conservation  o f  number 
and conservation  o f q u a n tity  o f  m a tte r would c o r re la te  w ell a t  most 
le v e ls ,  but th e  c o rre la tio n  o f  th e se  two w ith  th e  v a r ia b le  conservation  
o f  le n g th  would be somewhat low er.
The growth curves on co g n itiv e  s k i l l s  support P ia g e t 's  th eo ry  th a t  
many c h ild re n  reach  th e  co g n itiv e  s tag e  o f  concre te  o p e ra tio n s  a t  about 
age 7, w ith  th e  change from p re -o p e ra tio n a l to  being  fU lly  o p e ra tio n a l 
tak in g  p lace  from about age 5 to  age 9- The growth in  l i n g u i s t i c  
s k i l l s  was p r im a rily  from Level 1 to  Level 2 w ith s k i l l  in  a n a ly s is  o f  
words in to  phonemes developing l a t e r .
The l in g u i s t i c  and P la g e tla n  v a r ia b le s  th a t  were a sse ssed  do not 
o f f e r  an exp lan a tio n  fo r  d if fe re n c e s  in  th e  measured read in g  
achievement o f  boys and g i r l s .
The in te r a c t io n s  o f  le a rn in g  a c t i v i t i e s  provided  by schools w ith 
th e  development o f  l i n g u i s t i c  and P la g e tla n  s k i l l s  a re  no t rev ea led  by 
th e  r e s u l t s .
Recommendations
The fo llow ing  recommendations a re  made a s  a  r e s u l t  o f  t h i s  studyi
1 . In d iv id u a l c h ild re n  show many d if fe re n c e s  th a t  a re  no t 
observed in  group d a ta . E ducational p ra c t ic e s  should be designed  to  
deal w ith  th e se  d if fe re n c e s .
2. T ra in in g  should  be p rovided  to  help  te a c h e rs  understand  and 
recogn ize  a sp e c ts  o f  l i n g u i s t i c  growth and P la g e tla n  s ta g e s . Such
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t r a in in g  I s  l i k e l y  to  add to  th e  s a t i s f a c t io n  o f  bo th  te a c h e rs  and 
p u p ilb In  ed u ca tio n a l endeavors.
3 . The co g n itiv e  and l i n g u i s t i c  growth o f  c h ild re n  should be 
considered  in  curriculum  p lann ing  and in  s e le c t in g  In s tru c tio n a l  
m a te r ia ls  and methods.
h.  The school curriculum  should be examined f o r  adequate 
development o f  psychomotor s k i l l s ,  an Im portant f a c to r  in  th e  
development o f  co g n itiv e  s k i l l s .
5> Although many re se a rc h e rs  have in v e s t ig a te d  some a sp e c ts  o f  
th e  r e la t io n s h ip s  o f  read in g  in s t ru c t io n ,  l i n g u i s t i c  growth, and 
co g n itiv e  growth, th e re  i s  much to  be le a rn ed  about growth 
p a t te rn s  o f  c h ild re n  and how b e s t to  in s t r u c t  them. More re sea rc h , 
In c lu d in g  lo n g itu d in a l s tu d ie s ,  should  be conducted in  o rd e r to  answer 
th e  q u estio n s  o f  ed u ca to rs .
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Reading C lin ic , C ollege o f Education 
East Tennessee S ta te  U n iv e rs ity
PHONICS CHECK (rev ised  form)
In tro d u c tio n
This t e s t  i s  d ia g n o s tic  in  n a tu re . I t  i s  not a standard  t e s t .  
T herefo re , procedures fo r ad m in is te rin g  i t  a re  not in tended  to  be 
e x ac t. I f  i t  becomes obvious th a t the  examinee cannot succeed on a 
ta sk , d isco n tin u e  th a t  ta sk . However, re g a rd le s s  of the  exam inee's 
age, a l l  ta sk s  should be a ttem pted . A d d itio n a lly , d ia g n o s tic  teach ing  
may be attem pted w ith  a l l  ta sk s .
Only ta sk s  2, 4, and 8 should be v is u a l ly  exposed to the  examinee.
A pen o r p e n c il w i l l  be needed by the  examinee on ta sk s  8 and 9.
I t  I s  Im perative th a t  the  examiner be ab le  to "pronounce" a v a r ie ty  
o f phonemes. A d d itio n a lly , the  examiner should dem onstrate to  the 
in s t r u c to r  (o r te s t in g  sup erv iso r) a b i l i t y  to  pronounce the pseudo-words 
before  a c tu a lly  ad m in is te rin g  th ese  item s to  the  examinee.
I f  a t  any time you su sp ec t the examinee does no t understand what 
to  do, provide examples.
Task 5
(1) Say to  the examinee: I'M  GOING TO SAY SOME WORDS AND SOME NONSENSE 
WORDS. HOWEVER, I  WILL NOT SAY THEM CORRECTLYi I'M GOING TO SAY 
THEM IN PARTS. THEN I  WANT YOU TO PUT THEM TOGETHER SO THAT THEY 
SOUND RIGHT. LISTEN CAREFULLY. I'L L  SAY THEM ONE AT A TIME.
(2) Proceeding h o r iz o n ta l ly , pronounce what i s  in s id e  the  v irg u le s ,  
pausing n o tic e ab ly , but no t ex ce ss iv e ly , w herever a blank space 
appears . (Note th a t  consonant "b lends" a re  no t s e p a ra te d ) . Be 
c a re fu l so as no t to  do most of the  b lend ing ; leav e  th a t  p a r t  to  
the examinee. Expand th i s  t e s t  w ith  word fa m ilie s  i f  a p p ro p ria te .
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(3) Record the  exam inee's responses in  any conven ien t, c o n s is te n t
manner.
/ s  a e / /h  ee / /m e e / /a  m/
/a e  1 / /  i  1 / / b  e e / /sh  e e /
/a e  t / /  i  f  / /m ae k / / t  ae k /
1Oo4J / t  oo+ th - / / b e t / /p  e n /
/ p l  u m/ / b  e s t / /g  a  k / /m oe b /
/ b  i  p/ /d r  a  s /
Task 6
(1) Say to the examinee: NOW LET'S DO THE OPPOSITE. THIS TIME I'LL 
SAY THE WORD AND YOU TAKE IT APART. Provide examples from Task 5.
(2) Proceeding h o r iz o n ta l ly , pronounce each word a s  pseudowotd pausing 
a p p ro p ria te ly  a f t e r  each item . (Be su re  the  examinee does not 
analyze fo r  l e t t e r s  o r s y l la b le s  — but fo r  sounds).
(3) Record the  exam inee's responses In  any conven ien t, c o n s is te n t form.
see may aim in boy
ought b ird tag te e th some
awful droe mab weesh fox
Task 7
(1) Say to  the examinee: TELL ME HOW MANY SYLLABLES ARE IN EACH WORD
THAT I  PRONOUNCE. Explain s y l la b le s ,  in c lu d in g  clapp ing  p ro cess , 
i f  necessary .
(2) Proceeding h o r iz o n ta l ly , pronounce the words one a t  a tim e.
(3) Record responses on the  b lanks a t  the  l e f t  of each word.
 today  y este rd ay   good
r a t  f i r e  Tennessee ' a d d itio n a l
m u lt ip l ic a t io n   prism resp o n sib le
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The Development o f the  Phonics Check
The Phonics Check was developed by John T ay lo r, I I I ,  in  1974, 
fo r  use In the Reading C lin ic  a t  E ast Tennessee S ta te  U niversity*
P r io r  to th a t  tim e, the R osw ell-C hall D iagnostic  Reading T est had been 
used , but was not e n t i r e ly  s a t i s f a c to r y  due to  the c o s t and to  the 
lim ited  co n ten t in  terms of the l in g u is t i c  s k i l l s  te s te d .
The Phonics Check had been rev ised  fou r tim es in  o rd e r to  so lve 
problems w ith  the t e s t ,  u su a lly  w ith  the  d ir e c t io n s .  The t e s t  had had 
freq u en t use in  the Reading C lin ic , by s tu d e n ts , and in  p u b lic  schools 
by p ro fe s s io n a ls  who were tra in e d  a t  E ast Tennessee S ta te  U n iv e rs ity .
The th ree  s u b - te s ts  th a t  were chosen fo r  use in  th i s  study , 
sy n th es is  o f phonemes in to  words, the  a n a ly s is  of words in to  th e i r  
component phonemes, and the  a n a ly s is  of words in to  th e i r  s y l la b le s ,  a re  
a l l  s k i l l s  which a re  necessary  fo r  phonics, and can be a p p ro p ria te ly  
used in  re a d in g /sp e ll in g  s i tu a t io n s .  The words on these  t e s t s  were 
chosen and m odified on the b a s is  of the  purpose of the  t e s t ,  d ia g n o sis . 
Because of t h i s ,  th e re  a re  no a b so lu te  s tan d a rd s , e x p e c ta tio n s , oi. 
norms, but a  s tru c tu re  to help determ ine which o f th ese  s k i l l s  and 
a b i l i t i e s  th a t  each in d iv id u a l c h ild  p o ssesses .
In  both the a n a ly s is  and sy n th es is  p o rtio n s  of the t e s t  th e re  a re  
some pseudo or nonsense words th a t  conform to  o rd in ary  E nglish  p a tte rn s  
of consonant-vowel phonemes, bu t a re  no t re g u la r  words.
There i s  no ab so lu te  o rder of d i f f i c u l ty  of the m a te r ia l of any 
o f the s u b - te s ts ,  but in  g e n e ra l, they a re  arranged  in  o rd er o f easy - 
t o - d l f f l c u l t .  For example, both the  sy n th e s is  and a n a ly s is  s u b - te s ts
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s t a r t  w ith  two-phoneme, very  common English  wordB, and advance to  
th re e -  o r four-phoneme words which a re  le s s  common, and then to  
pseudo-words. S y lla b ic a tio n  has two, th re e , and one s y lla h le  words 
p resen ted  b efo re  words w ith  more than th re e  s y l la b le s .  The o rd e r of 
the  words p resen ted  was v a rie d  so th a t  a word was not ad jacen t to  a 
word w ith  the  same number of s y l la b le s .  In  the sy n th es is  and a n a ly s is  
s u b - te s ts ,  the o rd e r of the  wordB was v a ried  so the p a t te rn  would not 
always be the same. For example, the  su b je c t n ig h t sy n th es ize  from 
consonant to  vowel, as  in  / s  e e / equals s e e , and then from vowel to  
consonant, a s  / I  1 / equals  i l l . There was an in te n t  not to  inc lude  
examples o f a l l  phonemes, but examples of a l l  c la s s e s  o f phonemes. 
There a re  v a rio u s  c la s s i f i c a t io n s  o f consonants, Inc lud ing  s to p s , 
n a s a ls ,  and f r i c a t iv e s .
TESTS ON LINGUISTIC SKILLS
S y lla b ic a tio n  Teat 
"Now we w i l l  have some l is te n in g  games." "Our f i r s t  l i s te n in g  
game I s  c lapp ing  the number o f s y l la b le s  in  a word. Have you s tu d ied  
s y l la b le s  in  your c la s s ? "  I f  the  c h ild  responded " y e s ,"  the  examiner 
s a id , " L e t 's  try  these  w ords." "Pronounce the word and c lap  the 
number of s y l la b le s  a f t e r  I  say the  word," Three words were p resen ted  
fo r  examples: b a se b a ll, b o l l ,  b a sk e tb a ll .  I f  th e re  were e r ro r s ,  the
c h ild  was c o rre c te d , and the  t e s t  item s were p re sen ted .
I f  the c h ild  responded n eg a tiv e ly  to  the  q u estio n , the examiner 
proceeded as  fo r  the  k in d e rg a rten  p u p ils  (below ). The procedure was 
u su a lly  shortened when the  c h ild  remembered having had in s tru c t io n  in  
developing th is  s k i l l .
The k in d e rg a rten  c h ild re n  had had no in s tru c t io n  in  d iv id in g  words 
in to  s y l la b le s .  The t e s t  procedure was changed somewhat fo r  them and 
fo r  one o th e r c h ild  who seemed to  la ck  in s tru c t io n ,
"Our f i r s t  l i s te n in g  game i s  c lapp ing  the number o f s y l la b le s  
In  a  word. Do you know what s y l la b le s  a re?"  "No." "They a re  sounds, 
la rg e  sounds. L is te n  to th i s  word c a r e fu l ly ."  Then the  examiner 
would pronounce a  word sev e ra l tim es, p re fe ra b ly  one of the  c h i ld 's  
names, o r ano ther fa m ilia r  word such as F rid ay . As she pronounced the 
word, Bhe would c lap  the s y l la b le s .  Then she pronounced a o n e -sy lla b le  
word such as  dog, then Bellamy, the name o f one o f the  k in d erg arten  
te a c h e rs . The c h ild  was then in s tru c te d  as  the o ld e r c h ild re n  were 
in s tru c te d .
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The number o f c lap s  was recorded  In the blank b eside  the  word.
Task 1 . Score
 today  y este rd ay   pood  basement  r a t
 T en n essee  a d d i t i o n a l  m u ltip l ic a tio n   in to
 re sp o n sib le
S yn thesiz ing  Phonemes In to  Words
"I'm  poinp to say some words and some play words. However, I w i l l  
no t say them c o r re c t ly ;  I'm  going to  say them in  l i t t l e  p a r ts .  Then 
I  want you to  put the p a r ts  to g e th e r so th a t  they sound r ig h t .  L e t 's  
try  some examples f i r s t . "  The examiner pronounced / e g / ,  t  00+ /,
/ t+  o e / ,  and /d  o c / .  The c h ild  syn thesized  the words w ith  help as 
needed.
Proceeding h o r iz o n ta lly , the phoncnos were "pronounced" as they a re  
recorded in  the  v lrg u le s , pausing n o ticeab ly  hut not ex cessiv e ly  where 
th e re  was a space. Consonant b lends were not sep a ra ted . I f  the c h ild  
d id  no t respond q u ick ly , th e re  was a second p ro n u n c ia tio n .
Words th a t  were syn thesized  com pletely and a c c u ra te ly  were marked 
w ith a h o riz o n ta l l in e  beside  the word. I f  the c h ild  attem pted to  
sy n th es iz e , bu t made a minor m istak e , a s la sh  was placed beside the 
word. I f  the a ttem pt was in c o rre c t o r i f  th e re  was no a tte m p t, a 
v e r t i c a l  mark was placed b eside  the  word.
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Task 2. Score
/ s  a e / / h  e e / /m e e / / a  m/
/a e  1 / /  i  1 / /  b e e / / s h  e e /
/a e  t  / / i  f / /m ae k / f t  ae k/
f t  oo- k / / t  oo+ t h - / / b e t / / p i n  /
/ p i  u m/ / b e s t / / c  a  k / /m oe b/
/b i  p / / d r  a s /
A nalysis o f Words In to  Phonemes
"Now we w i l l  do the  o p p o s ite . I  w il l  say the word and you w il l
take  i t  a p a r t and say the l i t t l e  sound p a r t s .  For example, i f  I  say
to e , you would saw f t  o e /. L e t 's  t r y  some." The examiner pronounced 
th ree  words, choosing words from the p revious ta sk  th a t  the c h ild  had 
syn thesized  c o r r e c t ly ,  such as  bee, a t e , and _if, or choosing sev e ra l 
simple words i f  the c h ild  was weak in  the  sy n th e s is  ta sk . Help was 
given as needed.
Proceeding h o r iz o n ta lly , each word was pronounced c le a r ly  once, 
and i f  the  examiner d id  not respond q u ick ly , i t  was pronounced again . 
The second p ronuncia tion  was n ecessary  s in ce  th e re  was sometimes some 
extraneous n o ise .
Words th a t  were analyzed com pletely and a c c u ra te ly  were marked 
w ith  a h o riz o n ta l l in e  beside  the  word. Words th a t  were p a r t i a l ly
analyzed (such a s  f t  ag/  fo r  tag ) were marked w ith  a s la s h , and words
th a t  were not d iv ided  in to  phonemes w ith  reasonab le  accuracy o r were 
not attem pted were marked w ith  a v e r t i c a l  mark.
3. Score
see may aim in boy
ought b ird tag te e th some
awful droe mab weesh fox
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ELEMENTARY NUMBER CONSERVATION 1 
(SMALL COLLECTIONS)
M a te r ia ls : 10 red co un ters  
10 b lue coun ters
F i r s t  s i tu a t io n . The experim enter la y s  out one row o f about
seven b lue coun ters  and aska the  c h ild  to put ou t the same number
o f red co u n te rs : "Put ou t as  many o f your red coun ters  , . .
e x a c tly  the  same number a s  I 'v e  put b lue ones . . . j u s t  as many,
no more, no l e s s . "
The c h i ld 's  response i s  recorded in  h is  p ro to co l and th en , i f
«
n ecessa ry , the  experim enter p a ir s  o f f  the  red and blue co u n ters  
(one-to -one  correspondence) and makes su re  th a t  the c h ild  a p p re c ia te s  
the num erical equivalence o f the two rows.
The experim enter then m odifies the  lay -o u t by spacing out the 
co u n te rs  in  one o f the rows, o r  by moving them to g e th e r , so th a t  they 
form e i th e r  a longer o r a s h o r te r  row: "Are th e re  as many . . . the 
same number . . .  o f b lue ones as  red ones o r a r e n 't  th e re?  Or a rc  
th e re  more? How do you know?"
I f  the  c h ild  has given a c o rre c t con serv a tio n  answer, the e x p e r i­
m enter draws h is  a t te n t io n  to  the la y -o u t: "Look how long th i s  l in e
i s ,  a r e n 't  th e re  more co u n ters?"  I f  the  c h i ld 's  answer was wrong, the
*
experim enter reminds him of the I n i t i a l  equ ivalence; "But d o n 't  you
^From Learning and the Development of C ognition (pp. 275-6, 282-3, 
287-9) (S. Wedgewood, T ran s .)  by B. In h e ld e r , R. S in c la i r ,  and M, Bonet, 
1974, Cambridge, MA: Harvard U n iv e rs ity  P re s s . C opyright 1974 by the
P re s id e n t end Fellow s o£ Harvard C ollege, R eprin ted  by perm ission .
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remember, b e fo re , we pu t one red coun ter in  f ro n t o f each b lue one, 
and someone e ls e  sa id  th a t  th e re  a re  the same number o f red  and b lue 
ones now; what do you th in k ?"  In  a d d itio n , the  experim enter asks him 
a q u o tlty  q u estio n : "Count the  b lue ones ( th e  experim enter h ides the
red o n es). How many red ones a re  th e re , can you guess w ithou t counting 
them7 How do you know?"
Second s i tu a t io n . Having c o lle c te d  a l l  the co u n te rs , the  e x p e ri­
m enter tak es  about seven red  ones and a rran g es  them in  a c i r c l e  on 
the ta b le ,  b e fo re  proceeding as  fo r  the  f i r s t  s i tu a t io n .  Having 
pa ired  o f f  the coun ters  as  b e fo re , the  experim enter e i th e r  makes one 
of the  c i r c le s  sm alle r by pushing the  coun ters  c lo se r  to g e th e r o r tak es  
the  coun ters  from one o f the  c i r c le s  and p u ts  them in to  a heap befo re  
asking the  same q u estio n s  as  in  the  f i r s t  s i tu a t io n .
CONSERVATION OF QUANTITY OF HATTER
M ate ria ls : two b a l l s  of modeling c lay  (d iam eter approxim ately
4 cm) o f d i f f e r e n t  c o lo rs
P re s e n ta tio n . The experim enter asks the  c h ild  to  make su re  th a t  
the  two b a l ls  a re  made o f the  same amount o f modeling c la y . "You see 
these  two b a l l s .  I  want th e re  to  be the same amount o f modeling c lay  
in  each , . . L e t 's  p retend  they a re  made of p a s try . Make i t  so th a t  
i f  we each a te  one o f them, we would both  have the same amount to e a t .  
Make su re  th a t  th e r e 's  e x a c tly  the  same amount o f p a s try  in  each (no 
more, no l e s s ) . "
F i r s t  s i tu a t io n . The experim enter (o r the c h ild )  molds one of Che 
b a l l s  in to  the shape of a sausage (about 12 cm lo n g ) . "Now, i s  th e re
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the same amount to  e a t In  the  b a l l  and In  the  sausage, o r  I s  th e re  
more In the  b a l l  o r ,  perhaps, more In  the  sausage (more to  e a t  . . ,)
. . . How do you know? . . , Show me."
I f  the c h ild  has given a c o rre c t conserva tion  answer, the e x p e ri­
menter draws h is  a t te n t io n  to  one p a r t ic u la r  a sp e c t: e . g . ,  "Look a t
th i s  (sau sag e), I t ' s  very long , d o n 't  you th in k  th e r e 's  more to  e a t  
here  than  th e re  (b a l l) ? "  or "Someone e ls e  to ld  me . . ."
I f  the  c h ild  has g iven a nonconservation answer ( e .g . ,  "More to  
e a t  In the  sausage) based on one a sp e c t, e .g . ,  le n g th , the  ex p eri­
m enter reminds him of the  I n i t i a l  equal q u a n t i t ie s :  "How d id  we
make the b a l ls  b e fo re?"  Or he draws h is  a t te n t io n  to  the o th e r aspect 
( e .g . ,  th e  th in n e s s ) : "But th e re  (sausage) I t ' s  th in  and the  b a l l  i s
f a t ,  d o n 't  you th in k  th e r e 's  more p a s try  here  (b a l l)  than th e re  
(sausage)?11 He encourages the c h ild  to  ex p la in  h is  ideas befo re  asking 
him: " I f  I  now make the sausage back in to  a b a l l ,  w i l l  th e re  be the  
same to  e a t o r n o t?"  I f  the  c h ild  does no t answer th is  "em p irica l 
re tu rn "  qu estio n  c o r re c t ly , the experim enter remolds the sausage in to  
a b a l l ,  I f  necessa ry , a d ju s t in g  the  s iz e  of the  two b a lls  u n t i l  the 
c h ild  Judges th a t  they a re  e x ac tly  the same.
Second s i tu a t io n . The experim enter (o r the  c h ild )  f l a t t e n s  one 
o f the  b a l l s  in to  the  shape o f a b is c u i t  (d iam eter about 7 cm) and then 
conducts the In te rv iew  as above, Inc lud ing  the  "em p irica l re tu rn "  ques­
t io n .
CONSERVATION OF LENGTH
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M ate ria ls : two f le x ib le  w ires  ( e .g . ,  e l e c t r i c a l  cab les) o f d i f f e r e n t
len g th s  (approxim ately 1A and 10 cm), the longer one 
designa ted  A, the s h o r te r  one, B
P re se n ta tio n . "Let us p re tend  th a t  th ese  two w ires a re  ro ad s . 
Now, on th i s  road (A) Is  th e re  J u s t  as f a r  to  walk as  on th is  one (B) 
o r  I s  th e re  perhaps f a r th e r  to  walk here  (A) o r  th e re  (B) . .
"This road (A), I s  I t  the same len g th  as  th a t  one (B), o r lo n g e r, o r 
no t so long as th i s  one (B)?"
The c h ild  thus n o tic e s  the In e q u a lity  and c o r re c t ly  judges A 
to  be longer than B.
F i r s t  s i tu a t io n . The experim enter bends A so th a t  i t s  ends 
co in c id e  w ith  those o f B: "And now, i s  th e re  as  f a r  to  walk on th i s
road A as  on th i s  road B? . . .  I f  two a n ts  a re  w alking, one on th is
A
B ------
a/ \A
B
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road (A) and the  o th e r  on th i s  road (B )t would they both walk ju s t  
as  .far?  . • . Would they  both be j u s t  as t i r e d  o r would one be more 
t i r e d  than the  o ther?  . , , How do you know? . . . Show me how you 
can fin d  ou t . . e tc .
Second s i tu a t io n . The experim enter tw is ts  A such th a t  when the 
two w ires a re  la id  ou t one below the o th e r  A sto p s  sh o rt o f B,
The In te rv iew  i s  conducted as fo r  the f i r s t  s i tu a t io n .
APPENDIX E 
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P la g e tia n  C onservation T ests 
adapted by G. Ann T e r r e l l
CONSERVATION OF NUMBER
M a te ria ls : Ten Green M&M Cookies (ceram ic)
Ten Orange M&M Cookies (ceram ic)
The re se a rc h e r  g ree ted  the c h ild  by name, took him /her to  the 
room where the  t e s t s  were to be adm in istered  and asked him /her to  s i t  
In  the red  c h a ir  b eside  the  sm all ta b le .
The re sea rc h e r began the te s t in g  by say ing , " L e t 's  p re ten d  these  
a re  c o o k ies ."
"I'm  going to  make a  row of cook ies . I  want you to  watch me."
The re se a rc h e r  made a row o f seven green M&M ceram ic cookies In  f ro n t 
of the  c h ild .  The th re e  cookies th a t  were l e f t  were p laced to  the 
s id e  where th e  c h ild  could Bee them.
" I  want you to  make a  row of cookies j u s t  l ik e  mine—w ith  the 
same number o f cookies—r ig h t  h e re ."  The re se a rc h e r  showed the c h ild  
where the  row should be by running h e r f in g e r  in  a l in e  on the  ta b le  
p a r a l l e l  to  the  row of green M&M cook ies, and p laced  the ten  orange 
M&M cookies on the  ta b le  n ear the  c h ild .
The c h ild  p laced the  cookies in  a row. I f  n ecessa ry » the examiner
ad ju sted  the  rows o f cookies so th a t  th e re  was an obvious one-to-one 
correspondence o f  co ok ies. (See F igure L - l . )
"He have two rows o f cookies th a t a re  the  same. You and I  have
the  same number o f co o k ies ,"  The examiner po in ted  to  the  rows and gave
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the  c h ild  to contem plate the equivalence of the two rows.
The examiner s a id , "Now watch me." The examiner moved the  green 
M&M co o k ies , one a t  a tim e, u n t i l  the cookies were touch ing , and the  
two coqkies a t  one end were opposite  one an o th er. With th i s  placem ent, 
two orange M&M cookies extended beyond th e  row of green M&M cook ies .
"Now, (name) , t e l l  me, does each of us have the same number of 
cook ies , o r does one o f us have more than the o th e r one?"
The c h ild  was given time to  consider h is /h e r  answer. A fte r 
h e /she  responded, the c h ild  was asked , "Now do you know?" o r  "How can 
you t e l l ? "  An e f f o r t  was made to  have the c h ild  g ive a reason  o r to 
express the c o rre c tn e ss  o f  h is /h e r  answ er. More q u estio n s  were asked, 
i f  n ecessa ry , (such as "What do you th ink?") o r the same q u estio n s  were 
rep ea ted .
"Watch me." The examiner picked the  seven green M&M cook ies, 
one-by-one, and placed then  In  her hand as the  c h ild  watched.
"Count the cookies in  your row." The c h ild  was given t in e  to  
count h is  cook ies.
"How many cookies do I  have in  my hand?" The ch ild  was given 
time to respond. He/she was aBked, "How do you know?"
"I 'm  going to make a  c i r c l e  w ith  some o f my cook ies. I want 
you to watch me." The examiner made a c i r c le  w ith  f iv e  green M&H 
cookies placed to  the c h i ld 's  r ig h t  bu t very  c lo se  to the c h ild .
The f iv e  l e f t - o v e r  cookies were in  s ig h t .
The 10 orange M&M cookies were pushed to  the c h i ld 's  l e f t ,  but 
c lo se  enough to  be reached e a s i ly .
IBS
"Can you make a c i r c l e  w ith  your cookies here?" The examiner
in d ica ted  a  c i r c l e  on the  ta b le  near the c h ild  and near the  c i r c l e  of
cook ies.
"Be sure  th a t  your c i r c l e  has the  same number o f cookies as my 
c i r c l e . "  The examiner a d ju s ted  the c i r c l e ,  i f  n ecessa ry , so th a t  
each c i r c l e  had f iv e  cookies w ith  approxim ately  equal spacing . (See 
F igure L -3 .)
"How we have c i r c l e s  w ith  the same number of co o k ies , d o n 't  we?"
The c h ild  was given time to  examine and compare the  c i r c l e s  to  confirm  
the equ ivalence  of number and appearance.
"Watch me." The examiner placed the f iv e  green M&M cookies in  a 
p i le  as the  c h ild  watched. (See F igure L -4 .)
"Do you and I  have the  sane number of co o k ies , or does one o f us
have more than the  o th e r one?"
The c h ild  responded. Then the examiner asked , "How do you know?" 
o r "How can you t e l l ? "  Hore q u estio n s  follow ed i f  the ch ild  f a i le d  
to  g ive an adequate reason or confirm  h is /h e r  co n v ic tio n  about h is /h e r  
answer.
With the c h ild  w atching, the examiner p laced the  f iv e  green M&M 
cookies (from the  c i r c le )  in  her hand. "Count the cookies in your 
c i r c l e . "  The c h ild  was g iven time to  count.
"How many cookies do I  have in  ny hnnd?" A fte r  the  c h ild  responded, 
he /she  was asked, "How do you know?"
CONSERVATION OF MATTER
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M ate ria ls : Two b a l l s  of red  c lay , 10 grams each
"Can you p re tend  th a t  th i s  I s  bubble gum?" "We have two b a l l s  of 
bubble gum— Che same s iz e —one fo r  you and one fo r  me," The ch ild
was given t in e  to  co n sid er the equivalence of the  two b o l ls .  (See top
of F igure L -5 .)
"Can you r o l l  out one of them to  look l ik e  a hot dog?" The ch ild  
was given time to  r o l l  out the b a l l  in to  a c y l in d r ic a l  shape. (See 
m iddle of F igure 1 ,-5 .)
"Now we have a hot dog made o f bubble gun and a b a l l  o f bubble
gum. T e ll  me, i s  th e re  more bubble gum in  the  hot dog, more bubble
gum in  the  b a l l ,  o r the sane amount in  each one?"
The c h ild  was given time to  co n sid er the cho ices and to  answer. 
A fte r  the  c h ild  responded, h e /she  was asked, "How do you know?, " o r 
"How can you t e l l ? , "  or "Why?"
The examiner took the  c y lin d e r  and s ta r te d  r o l l in g  i t  in to  a 
b a l l  as she s a id , " I 'm  going to  r o l l  th i s  ho t dog in to  a  b a l l .  When 
I  f in i s h ,  w i l l  the  two b a l l s  be the  same s iz e  or w il l  one o f us have 
more than the o th e r one?" When the  ch ild  responded, h e /she  was 
asked "How do you know?," o r "Why?"
The second t e s t  fo r  conserva tion  o f m a tte r began by comparing 
the two h a l l s  of c lay  to  see th a t  they were the  same s iz e .
"Would you mash one b a l l  of bubble gum in to  a cookie?" The 
c h ild  mashed the b a l l  o f c lay  in to  a  f l a t  c i r c u la r  shape to  resemble 
a cookie. Help was given i f  needed. (See bottom of F igure L -5 .)
"Now, (name) ' . t e l l  me, la  th e re  more bubble gum in  the
cookie, more in  the  b a l l ,  o r the  same amount in  each one?" The c h ild  
was g iven time to  respond, then was asked , "How do you know?," o r  
"How can you t e l l ? "
The examiner began to  r o l l  the  cookie back in to  a b a l l  as  she 
s a id , " I  am going to  r o l l  the  cookie back in to  a  b a l l .  W ill i t  be 
the  same s iz e  as  th e  o th e r  b a l l  o r w i l l  one of them be la rg e r  than 
the  o th e r one?" When the  c h ild  responded, h e /she  was asked, "How 
do you know? o r "How can you t e l l ? "
CONSERVATION OF LENGTH
M ate ria ls : One b ic y c le  ch a in , 25 cm in  len g th
One b ic y c le  ch a in , 37 cm in  len g th
"Can you p retend  th a t  th ese  a re  roads?" The examiner s tre tc h e d
the  two chains s t r a ig h t  and p a r a l le l  w ith  the  ends on the  c h i ld 's
r ig h t  co in c id in g  and w ith  one s tre tc h in g  beyond the  o th e r on h is /h e r  
l e f t .  (See F igure  L -6 .)
" L e t 's  p re tend  th a t  we have an a n t walking down th i s  road , 
(m otioning how an a n t would s t a r t  walking on the  sh o rt chain) and an 
a n t walking down th i s  road (m otioning how an a n t would s t a r t  walking 
on th e  longer c h a in ) . Which one w i l l  g e t to  the  end f i r s t ? "  The c h ild  
was given time to  co n sid e r the q u estion  and to  answer. (The purpose 
of th i s  q u estion ing  was to  e s ta b l is h  the  d if fe re n c e  in  len g th  o f the  
two " ro ad p ,")
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As the c h ild  w atched, the examiner shaped the  longer chain so 
th a t  i t  had g e n tle  bu t very  obvious cu rv es, and ao th a t the  ends of 
the  two chains co incided  a t  both ends. (See F igure L -7 .)
" I f  we have an an t walking down th is  road ( in d ic a tin g  how the an t 
would s t a r t  walking on the  sh o rt c h a in ) , and an an t w alking down th is  
road ( In d ic a tin g  how an a n t would s t a r t  walking on the longer c h a in ) , 
w i l l  one of them g e t to  the end f i r s t ,  o r w i l l  they g e t to  the end 
a t  the  same tim e?" When the c h ild  responded, h e /she  was asked, "How 
do you know?," or "How can you t e l l ? "
As the c h ild  watched, the examiner shaped the longer chain  so 
th a t  i t  had decided curves was the  shape o f an M and the  w idth o f the 
M was about h a lf  th e  len g th  o f the s h o r te r  ch a in . (See F igure L -8 .)
" I f  we have an a n t walking down th is  rood ( in d ic a tin g  how the an t
would s t a r t  walking on the  sh o rt c h a in ) , and an n e t w alking down th i s  
road ( in d ic a tin g  how the a n t would s t a r t  walking on the longer c h a in ) ,
w il l  one o f them g e t to  the  end f i r s t ,  o r  w i l l  they g e t to  the  end a t
the same tim e?" When the c h ild  responded, he/slie  was asked, "How do 
you know?" o r "How can you t e l l ? "
P o in tin g  to  the curved ch a in , the examiner asked , " I f  I  s t r e tc h  
th i s  road o u t, which one w i l l  be longer?"
APPENDIX F 
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M aking th e  C eram ic  C o o k ie s
The ceram ic cookies th a t  were used as  co un ters  in  the  numbers
«
e x p e r im e n t  w e re  p r e p a r e d  i n  t h e  c e r a m ic s  l a b o r a t o r y  a t  E a s t  T e n n e s s e e  
S t a t e  U n i v e r s i t y  w i th  th e  s u p e r v i s i o n  and  a d v ic e  o f  th e  c r a f t s  a r e a  
s u p e r v i s o r .
The c lay  was kneaded u n t i l  the a i r  bubbles were worked o u t, 
then ro l le d  w ith  a r o l l in g  p in  u n t i l  i t  was about 3 mm th ic k . T h irty  
d is k s , 45 mm in  d iam eter, were cu t w ith  a cookie c u t te r  and c a re fu l ly  
placed on paper tow els to  d ry . The d isk s  were sanded to  smooth them, 
wiped w ith  a wet sponge to  remove the  d u s t, and l a t e r  f i r e d  in  the  
k i ln  in  the  ceram ics la b o ra to ry .
The d isk s  were s ta in e d  to  resem ble cookies w ith  a  m ixture o f th ree  
p a r ts  0S467 and one p a r t  OS471, To c re a te  a l ig h te r  appearance in  the 
m iddle of the  top of the "co o k ie ,"  a  very  sm all amount o f OS437 and 
05431 was added to the  f i r s t  s ta in  m ix tu res and blended in to  the  s ta in  
on top of the  "co o k ie ."  To d is t in g u is h  the  two s e ts  of co o k ies , th re e  
c i r c le s  of green (OS464) were p a in ted  on h a lf  of the cookies and th re e  
c i r c l e s  o f orange (OS438) were pa in ted  on h a lf  o f the  cook ies. This 
was done w ith  a  p o ta to  c y lin d e r , 13 mm In d iam eter, then touched up 
w ith  a  sm all brush to  make the c i r c l e s  uniform and smooth. A sm all 
w hite  (OS431) M was pa in ted  in  the c e n te r  of each green o r orange 
c i r c l e .
A w alnut an tiq u in g  (TS521) was pa in ted  on the  co o k ies , then wiped 
o f f ,  in  o rd er to  c re a te  a more r e a l i s t i c  appearance.
The ceram ic work was completed w ith  a  M atte S ea ler (AS954) th a t  was 
brushed on, then rubbed u n t i l  smooth and d ry . In  the p rocess  o f making
m
Che "c o o k ie s ,11 some minor m istakes caused some to  be lesB ap p ro p ria te
than o th e rs  fo r  the P ia g e tia n  ta sk s ; 10 of the  green "M&M cookies"
and 10 o f  the orange "M&M cookies" were se le c te d  fo r  use. The o th e rs
were saved fo r  use in  the  event o f breakage.
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LETTER TO PARENTS
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Dear P a ren ts :
During A p ril and May, 1984, some p u p ils  a t  B luff C ity  Elementary 
(k in d erg arten  through th ird  grade) w il l  be given some reading  t e s t s .  
These te s t s  w i l l  provide some inform ation  about read ing  and language 
s k i l l s .
The t e s t s  w il l  be given by a s tu d en t a t  E ast Tennessee S ta te  
U n iv e rs ity  and a  re p o r t  w i l l  be prepared w ith  group sc o re s . Your 
c h i ld 's  name w il l  no t be used in  the r e p o r t .  The sco res  fo r  each 
c h ild  w i l l  be p laced in  h is  o r her cum ulative fo ld e r  and used fo r  
your c h i ld 's  b e n e f i t .
The sco res  received  by your c h ild  w i l l  no t in flu en ce  h is  o r 
her g rades in  school work.
I f  you have q u e s tio n s , you may c a l l  Mrs. Ann T e r r e l l  a t  
928-8459 o r Mr. A lbert Buchanan a t  538-8943.
I f  you want your c h ild  to  p a r t i c ip a te ,  p lease  complete the  
form below and re tu rn  th i s  l e t t e r  to  your c h i ld 's  te ac h e r.
I  would l ik e  fo r  my c h ild  to  p a r t ic ip a te  in  th i s  program, 
1 g ive my perm ission fo r my c h i ld 's  sco res  on the 
s tan d ard ized  read ing  t e s t s  g iven a t  school to  be used 
as  a p a r t  of the  p ro je c t .
I  do no t want my c h ild  to  p a r t ic ip a te  in  th i s  program.
C h ild 's  Name
P a re n t 's  S ignatu re
Date
APPENDIX I  
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Commentb by C hildren Being Tested 
The comments th a t  were made by th e  c h ild re n  w hile they were being 
te s te d  fo r  co nserva tion  s k i l l s  a re  in d ic a t iv e  o f the  language 
p ro fic ie n c y  and o f th e  c o g n itiv e  development of the  c h i ld ,
1, When the  examiner had placed the  cookies c lo se  to g e th e r in  one 
row, leav ing  the  o th e r  row of cookies as  the c h ild  had placed them (See
F igure L -2 ), the  c h ild  was asked , ''Does each o f us have the  same number
o f cook ies, o r  does one o f us have more than th e  o th e r  pne?
A fte r th e  i n i t i a l  response , th e  ch ild  was asked , "Why?"
The fo llow ing a re  some o f th e  comments made by the  c h ild re n ;
"At f i r s t ,  they were ex ac tly  the  same s iz e ,  so I 'd  say they were 
the  same s iz e  now,"
"'C ause you j u s t  moved 'em a l l  s tu ck  to g e th e r ."
" I  have more cookies 'cau se  my cookies go to  here  and yours d d n 't ,"  
" 'C ause the  f i r s t  time I la id  mine down they were th e  same amount." 
" i t  looks l ik e  more in  my row, b u t you j u s t  put yours to g e th e r and 
i t ' s  the  same th in g ,"
"These a re  more a p a rt than those and th e y 'r e  la r g e r ,"  "Why?" 
" 'C ause when you had them out fa r  a p a r t ,  they were c lo se , they were the 
same,"
"You scooted yours to g e th e r bu t they  a re  r e a l ly  th e  same,"
"Some a re  scooted  to g e th er and some a re  n o t ."
" 'C ause you ju s t  squashed yours to g e th e r ,"
" 'C ause you j u s t  squashed yours to g e th e r ."
"Had to  count to  be s u re . I f  I  had to  guess, I might be wrong."
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"'C ause you d id n 't  put any ex tra  ones over th e re . You ju s t  
scooted 'em o v er."
"'C ause T counted 'em and they was the same equal number,"
"Same. You ju s t  squshed 'em to g e th e r ,"
"You ju s t  scooted yours up. I could scoo t mine up and they would 
be the same."
"Confusing! Confusing!"
"The same, 'cause  one row I s  long and one s h o r t ."
"Cause they were the same r ig h t  here  (p o in tin g ) ."
"Yours i s  spread a p a r t  and mine i s  spread a p a r t ."
"More, cause m ine 's  longer. Yours 1b l i t t l e . ”
'"  Cause you spread 'em out m ore."
" I d o n 't  know."
"'C ause i f  you spread 'em out you would have the  same as I have ."  
"Yours i s  r ig h t  here  and mine i s  r ig h t  h e re ."
"'C ause th i s  s id e  i s  longer than th i s  one ."
"(Cause yours was r ig h t  here  and mine was h e re ."
" 'C ause these  a re  scooted up and these  a r e n 't . "
"They a re  equal. You d id n 't  take any away or odd any."
"They a re  j u s t  pushed to g e th e r ."
" I  have more cause you pu t yours to g e th e r ,"
" 'C ause I go t seven to o ."
"T h a t's  a sm aller l in e  as  the o th e r l in e ."
" I f  I scooted mine up they would be l ik e  y o u rs ."
"'C ause th e y 'r e  spread o u t ,"
"They were matched in  the  beg inn ing ,"
" I  have more 'cause  th e se  two s t ic k  o u t."
" I  have more and you have le s s  'cause  yours i s  s h o r te r  than m ine," 
"Your row 1b two cookies s h o r te r ,"
"My row i s  b ig g e r ,"
"No reaso n ."
"'C ause they were both the same and when you scooted 'em up then 
th a t  be s t i l l  the sam e."
"1 have more cause th ese  a re  longer and these  a re  s h o r te r ."
"'C ause yours i s  l i t t l e  and m ine 's  b ig g e r ,"
"'C ause they were b eside  each o th e r a t  f i r s t , "
"One of us have more cause th i s  much was l e f t  o v e r,"
"'C ause down here  i t ' s  more and up th e re  they a i n ' t . "
" I  counted to  m yself and I have m ore."
"'CauBe 1 put down the  same number as you."
" 'C ause 1 d o n 't  have mine scooted up ."
'"C ause mine a i n ' t  done up h e re ."
2, When the  c h ild  had a c i r c le  of f iv e  cookies and the  examiner 
had a p i le  of f iv e  cook ies, the  c h ild  was asked, "Do you and 1 have 
the  same number of cook ies, or does one of us have more than the o ther 
one?" (See F igure L-4) /'Why?" These a re  some of the  comments made by 
the ch ild re n :
" I t ' s  s t i l l  the  sam e."
"You got more. I counted* You have s ix  and I have f iv e ."
"'C ause yours i s  scrunched up and mine i s  n o t ."
" I  have more cause th i s  p a r t  r ig h t  here  you have c losed  up and 
mine a re  fa r  a p a r t ."
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"'C ause you j u s t  s tu ck  'em on top of each o th e r ,"
" 'C ause you J u s t  squashed yours to g e th e r ,"
"'C ause th i s  p a r t  r ig h t  here  you have closed up and n ine a re  fa r 
a p a r t ."
"'C ause you j u s t  s tu ck  'em on top of one a n o th e r ."
"You ju s t  put yours sm a lle r f We both  had the  same."
"'C ause we had the same c i r c l e ."
" 'C ause I counted 'em and they was the  same equal number when they 
was fo u r ,"
"You j u s t  stacked yours up and we go t the  same."
"My p i le  of cookies i s  b ig g e r ,"
"Yours got c lo se  to g e th e r ,"
" 'C ause I know how to  co u n t,"
"Yours i s  rumpled up ."
"'C ause when i t  was a c i r c le  i t  was the  same."
"A ll you 've done i s  pushed them in  to g e th e r ,"
"Cause you put yours to g e th e r and I d id n 't . "
"Let me count and s e e ,"
" 'C ause mine a re  spread out and yours a re  a l l  to g e th e r ."
" ’Cause yours i s  le s s  than mine and m ine 's  b ig g e r ."
"You have four and I have f iv e ,"
"Because a l l  you d id  was l i k a t  (g e s tu r in g ) ."
"You j u s t  puffed 'em up on each o th e r ,"
"'C ause I d id n 't  see you take  none away."
"You j u s t  stacked  'em ."
"You j u s t  p ile d  'em on top of each o th e r ."
m
"'C ause the c i r c le s  were J u s t  the same w ith  the same number in  each 
c i r c l e .  When we put them down you could t e l l . "
"D on 't you know?"
"'C ause 1 have more and yours a re  squshed up to g e th e r ."
" ’Cause we both have f i v e .1'
"We have the same ''cause I made mine e x ac tly  l ik e  y o u rs ."
" 'C ause you p u lled  yours up l ik e  th a t ."
" 'C ause you sq lshed  yours u p ."
" 'C ause when we made 'em up they was both the  same number."
"You pushed yours l ik e  th is  and 1 put mine l ik e  th i s  so I  have more."
" I  can look a t  'em and t e l l . "
"Because i f  1 put mine l ik e  th a t i t  would be j u s t  l ik e  th a t ."
"I have the same and you have th e  same."
" I  would th ink  you had s ix  i f  I d id n ’ t  counted 'em ."
" 'C ause you got foe and I got f iv e ."
3. A fte r the  c h ild  had ro lle d  the  c lay  in to  a c y lin d e r , the  
examiner s a id ,  "Now we have a  ho t dog made of bubble gum and a b a l l  of 
bubble gum. T e ll  me, i s  th e re  more bubble gum in  the hot dog, more 
bubble gum In  the  b a l l ,  or the  same amount in  each one?" (See F igure 1.-5) 
These a re  some of the responses:
"I j u s t  ro lle d  mine out In  a hot dog,"
"More in  the hot dog 'cau se  i t ' s  lo n g e r."
" 'C ause they were f i r s t  b a l l s ,  the  same."
"The b a l l  has more 'cau se  i t ' s  b ig g e r ."
" 'C ause when we s ta r te d  they was both the  same s iz e ."
" 'C ause they were round in  the  f i r s t  p la c e ."
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" ’Cause I j u s t  ro l le d  I t  o u t,"
"They were two b a l l s  of bubble gum. They were the same."
"More in  the  hot dog 'cau se  i t ' s  longer. The b a l l  I s  j u s t  one 
l i t t l e  round p ie c e ."
" I t  i s  the  same amount. I t  j u s t  has a d if f e r e n t  sh ap e ."
" I t  was the same amount. A ll I  d id  was r o l l  i t  in to  a hot dog." 
" 'C ause they was the  same s iz e  when they was a c i r c l e ."
" 'C ause b e fo re , th is  was l ik e  y o u rs ."
"Because when I seen I t  one b a l l  was the  same as  th a t one and I j u s t  
r o l le d  i t  o u t."
"Same in  the beg inn ing , so i t ' s  the  same now."
"Hot dog i s  b ig g e s t . See?"
"More in  ho t dog ’cause i t ' s  ro l le d  o u t ,"
" I have more cause yours i s  b a lle d  up ."
" 'C ause I j u s t  smushed tha tun  u p ."
"Because th is  one long and th a t  one sh o rt and f a t . "
"Because when we s ta r te d  they were the  same s iz e ."
" 'C ause m ine 's  longer and yours i s  ro l le d  up in  a b a l l , "
" I  had mine to  the  same amount as yours and Che same s iz e  and I 
j u s t  ro lle d  mine o u t."
"Since 'cau se  i t  was f i r s t  In a b a l l  u n t i l  T ro l le d  i t  out and i t  
was the  same s iz e ."
"More in  the  ho t dog cause i t ' s  th i s  way— lo n g e r."
"'C ause I ro l le d  mine out and you d id n 't  bu t th a t  doesn’ t  mean th a t 
I  have more or th a t  you have m ore."
"C an 't you see?"
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"Because compared to  the  b a l l ,  the ho t d o g 's  longer 'cau se  the h a l l  
i s  j u s t  a l i t t l e  round th in g ,"
"'C ause I ro l le d  i t , "
"One have more. Hot dog b ig g e r ,"
"I have the most. You have the  m ost. I have the  m ostcst 'cause  
mine i s  b ig g e r ,"
"'C ause th is  o n e 's  ro l le d  out and th a t  o n e 's  a b a l l ,  bu t th e y 'r e  
the  same."
"T hey 're  no t the  same s iz e  but they have th e  same amount o f bubble
Rum."
" I 'd  say th e r e 's  more bubble gum in  the ho t dog 'cause  i t ' s  the 
b ig g est one."
"Hot dog i s  la rg e r  'cause  i t ' s  s k in n ie r ."
"They a re  the  same. I j u s t  ro l le d  mine up ."
"Yours was in  a c i r c le  and mine was in  a c i r c le  and they were the 
same s iz e  and I ro lle d  mine l ik e  a hot dog and th e y 'r e  s t i l l  the  same 
s iz e .  T h ey 're  s t i l l  the  same amount as  each o th e r ."
"The hot dog i s  the  m o s te s t."
" 'C ause i t ' s  long ."
4, The c h ild  had mashed the  c lay  b a l l  in to  a f l a t  d isk  shape to  
resem ble a cookie, and then was asked , "T ell me, i s  th e re  more b u b b l e  gum 
in  the  cookie, more in  the  b a l l ,  o r the  same amount in  each one?" "Why?" 
(See F igure  L*5) These a re  some of the  responses:
"More in  the  cookie 'cause  the  c o o k ie 's  b ig g e r 'n  the  c i r c l e , "
" 'C ause t h a t 's  a cookie. T his i s  a b a l l . "
" 'C ause  th is  o n e 's  l i t t l e r , "
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"T hey 're  the  same 'cau se  X: j u s t  f la t te n e d  th i s  one out and d id n 't  
tak e  any aw ay/'
"T h ere 's  more in  the  b a l l  'cause  m ine 's  sq lshed  down,"
"This one I s  more cause i t ' s  longer and I t ' s  w id e r."
" 'C ause t h a t 's  f la t te n e d  o u t,"
"M ine's b igger and yours i s  l l t t l e r "  ( u s i n g  hands to  show 
c ircu m fe ren ce .)
"Looks same s iz e ."
"'C ause 1 f la t te n e d  I t  ou t bu t I t  was a b a l l . "
" 'C ause when I  s ta r te d  to  mash i t  in to  a cookie we had the  same 
amount."
" I  have more 'cau se  m ine 's  b igger and yours i s  sm a lle r . I'm  
le a rn in g  good."
"1 j u s t  mashed th i s  one down. I t ’s r e a l ly  the  same amount."
" 'C ause they both  was a b a l l . "
"More in  th e  b a l l  cause the  cookie i s  th in n e r ."
"The cookie was l ik e  the  b a l l  in  the beg inn ing ,"
"That one i s  th e  same s iz e ,  j u s t  smushed."
"They s ta r te d  out being th e  same,"
"The cookie i s  la rg e r  ’cause i t ' s  mashed."
"The cookie i s  b ig g e r. I'm  in t e l l i g e n t . "
"The same 'cause  I  j u s t  pushed th a t  down."
"See? I  put i t  in  a cookie and th is  was s t i l l  in  a b a l l  and I  ju s t
f la t te n e d  i t  down, you know, and i f  you f l a t t e n  i t  down no c lay  g e ts  on
your hands or anything so i t  shquld s t i l l  be the  same amount. I t  looks
l ik e  we do but we d o n 't .  I t  looks l ik e  th a t ,  i t  looks l ik e  a p izza  and
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C hat's  j u s t  a l i t t l e  b i t t y  b a l l ,  bu t no. T h a t 's  j u s t  l ik e  a m ountain,"
" I f  you done y o u r'n  l ik e  th a t  th e y 'd  s t i l l  be the  same amount."
"He s t i l l  have the  same amount ’cause th i s  is  s t i l l  bubble gum."
" I  j u s t  mashed m ine,"
"Cause i t ' s  r e a l ly  th e  same amount. I t  j u s t  looks d i f f e r e n t ,"
" I 'd  say i t ' s  more in  the  cookie 'cau se  i t ' s  a lo t  more rounder 
than  the  b a l l . "
"They were both b a l l s  and now they a re  the  same. They j u s t  d o n 't  
look the  same,"
"'C ause th iB  o n e 's  f l a t  and t h i s  o n e 's  n o t ."
"More In the  cookie. I t ' s  b igger and f a t t e r , "
"'C ause i t  was in  a b a l l  and I  seen i t  was the  same s iz e ,"
"Cookie i s  b ig g e r. I t  s tre tc h e s  th e  c lay  when you make a cook ie ."
" 'C ause one i s  j u s t  mashed."
" 'C ause I  j u s t  know i t ' s  the same."
"More in  cookie, 'cause  i t ' s  la rg e r  th i s  way and i t ' s  F la t ,  so 
i t ' s  spreaded o u t,"
" I  j u s t  f la t te n e d  mine out and i t  d o e sn 't  mean I have m ore."
" 'C ause a t  the  f i r s t  they were the  same s iz e ."
" 'C ause th a t  o n e 's  j u s t  l ik e  th a t  one ."
" 'C ause you ju s t  smushed th is  one u p ."
5. When the examiner had moved the  chains in to  the  p o s itio n s  shown 
in  F igure L-7, she sa id  to  the  c h i ld ," I f  we have an an t walking down 
th i s  road and an ant walking down th i s  ro ad , w i l l  one of them g e t to  the 
end f i r s t ,  or w i l l  they g e t to  the  end a t  the  same tim e?" The ch ild  was 
then asked , "How can you t e l l ? "
" 'C ause th a t  one i s  m ore."
" 'C ause th i s  one i s  s t i l l  longer than th is  one ."
" 'C ause th i s  i s  s t i l l  s h o r te r ."
" 'C ause th i s  one i s  curvy and lo n g e r,"
" 'C ause i t ' s  j u s t  s t r a ig h t  and he has to  go 'round t r e e s ."
"Same— 'cau se  they end the  same l i k a t . "
"This one i s  s h o r te r  and th i s  one goes a l l  the way around."
"This one i s  s t i l l  s h o r te r ,  A ll you d id  was change the pathway."
" 'C ause th i s  o n e 's  J u s t  going ac ro ss  and th i s  o n e 's  s o r ta  bumpy,"
"Same time— 'cau se  i t ' s  spread out and i t ' s  lo n g e r."
"This one g e t a t  the. end a t  one tim e,"
"This one g e t a t  the  end f i r B t  'cau se  i t ' s  s t i l l  s h o r te r ."
" 'C ause th i s  one has two b ig  h i l l s  o n . i t . "
" 'C ause th i s  one i s  s t i l l  the  same le n g th , J u s t  curved ."
" 'C ause th e .lo n g  one i s  s h o r te r ,"
"One on the  b ig  road g e ts  to  the  end f i r s t . "
" 'C ause you d ld n ! t take any o u t. You j u s t  moved i t , "
" 'C ause  th e y 'r e  both th e  same s iz e  now."
" I t ' s  more s h o r te r  than th a t  one."
" 'C ause a l l  you done was w iggle the  road up in  h i l l s . "
" 'C ause I  can imagine i t  in  my head f i r s t , "
" 'C ause  th is  i s  th e  same amount and th i s  i s  to o ,"
" 'C ause th i s  one has so many curves in  i t , "
" 'C ause you j u s t  tu rned  th a t  one round and th i s  one i s  the  way i t
a t  f i r s t , "
"This o n e 's  longer and has a l o t  of cu rv es ,"
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"C an 't you t e l l ?  That o n e 's  s h o r te r  now."
"This one g e t th e re  f a s t e r .  I t ' s  s h o r te r  and I t  d o e sn 't  have any 
h i l l s . "
"The ends a re  hoth  the  same le n g th ,"
"You j u s t  pu t them to g e th e r ."
" 'C ause th i s  one Is  la rg e r  I f  you s tre tc h e d  I t  out and th is  o n e 's  
s h o r te r ."
" 'C ause I t ' s  d if f e r e n t  here  on th e  end ,"
" 'C ause th e y 'r e  both th e  same s iz e ."
" 'C ause you made th a t  one s h o r te r ."
"The an t on the  sh o rt road w i l l  w in ,"
"Both [ w i l l  g e t to  Che end] a t  the  same time 'cau se  th i s  one i s
sh o r te r  and th a t  one i s  s h o r te r ."
"Both a t  the  same tim e 'cause  you made th is  one l i t t l e . "
" 'C ause the an t goes l ik e  t h i s . "
"Cause i t  winds up bu t i t  g e ts  to  th e  end a t  the  Bame tim e ."
" ’Cause you put i t  in  a shape-squenched up l ik e ,  and you d o n 't  have
l i t  ou t s t r a ig h t  l ik e  i t  w as."
" 'C ause the  a n t goes l ik e  t h i s . "
" 'C ause th is  o n e 's  a couple of inches and th i s  o n e 's  a couple of 
m ile s ."
"Way you curved i t ,  i t  ended a t  the  sane p lace  and s ta r te d  a t  the  
same p la c e ."
"'C ause th i s  o n e 's  curved and m ine’s s t r a ig h t . "
6. When the  examiner had moved the  chains in to  the  p o s itio n s  shown
in  F igure  L-8, she sa id  to  the  c h ild , " I f  we have an an t walking down
211
t h i s  ro a d , and an a n t walking down th is  ro ad , w i l l  one o f them get to  the
end f i r s t ,  or w i l l  they g e t to  th e  end a t  th e  same tim e?" A fte r  a
response , the  c h ild  was asked, "How can you t e l l ? "
"This one I s  sm alle r and th a t  o n e 's  b ig g e r ."
" 'C ause  you could walk and walk ' t i l  you g e t to  the  end ,"
" 'C ause th i s  one I s  lo n g e r. Cause when we s ta r te d  out th i s  one was 
lo n g er. A ll you d id  was scrunched i t  u p ."
" I t  was long . Now i t ' s  going on l ik e  a curve. I 'd  say you g e t th e re
on th e  curve e a s ie r ."
"You made th a t  look l ik e  a l i t t l e  ro a d ,"
" 'C ause  the  h i l l s  a re  more s k in n ie r .  T his one Is  cu rled  up sk in n y ."  
"This one f i r s t .  I t ' s  s t i l l  s h o r te r  'cau se  t h i s  one was s tre tc h e d
o u t."
"This one i s  s tre tc h e d  ou t and la  s h o r te r .  T his one I s  sq u ish ed ."
" I f  y o u 'l l  stretch out thiB one y o u 'l l  s e e ."
" 'C ause  th a t  has a  l o t  of cu rv es, and th a t  takes a long tim e ."
" 'C ause t h a t 's  sh o rt, and i t  w on 't take  a  long tim e,"
" 'C ause th a te n  J u s t  cu rled  up k ln d a ."
" 'C ause i t ' s  crooked,"
"Looks l ik e  th a t  'un  w i l l  g e t in  th e  end f i r s t .  'Cause th a t  one has 
to  go o u t, up, and l ik e  th a t .  Ants walk slow , l ik e  t u r t l e s . "
"That road was lo n g er, but once you squeeze i t  up, i t  g e ts  s h o r te r ."  
"That one would g e t to  th e  end f i r s t  'cau se  you made i t  s h o r te r ,"
"You moved the  chain  to  he lo n g e r,"
"That looks l ik e  a h i l l . "
"This one w i l l  ge t th e re  f i r s t  because you s q u is h e d lt  up ."
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"This one g e ts  to  the  end f i r s t  'cau se  t h i s  o n e 's  s t r a lg h te r  and 
lo n g e r ."
"Same tim e cause th i s  one lodks sh o rt l ik e  th a t 'u n ,  T hat'un  
got longer and th a t 'u n  got s h o r te r ."
" 'C ause th a t  o n e 's  curved and i s  r e a l ly  lo n g e r ,"
"This one w i l l  g e t to  the  end f i r s t  because the  crooked one got
s h o r te r ."
" I t  w il l  go f a s t e r  on the  curves and g e t to  the  end f i r s t . "
"'C ause th i s  one i s  s t i l l  the  same s iz e  though i t  i s  curved u p ,"
"Because you spreaded i t  in  more and a l l  i t  has to  do i s  walk down 
th e re  and i t ' s  a t  the end ."
"This one i s  s h o r te r  'c au se  i t ' s  go t humps."
"'CauBe you wound th a t  one u p ."
" I t  w i l l  be e a s ie r  to  run down the  h i l l . "
"T his one w i l l  g e t th e re  about one minute b e fo re  th a t  o n e -- because
you changed the  shape a g a in ."
" 'C ause th a t  road g e ts  to  be s h o r te r ."
"'C ause th i s  one i s  made up in  l i t t l e  p ie c e s ."
" 'C ause you squlnshed i t  up s h o r te r ,"
"A ll you d id  was change th e  pathway a g a in ."
" 'C ause th i s  one has two b ig  h i l l s .  The way you made i t ,  i t  was 
s h o r te r ."
" 'C ause whatever you do to  make i t  look sm a lle r , i t ' s  s t i l l  the  
same way."
" 'C ause you moved i t  in  and now i t ' s  sm aller," '*
" 'C ause t h i s  one goes up and down and th i s  o n e 's  s t r a ig h t . "
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Ha. G. Ann R. T erre ll 
Box 19B08
Eaee Tcnnen** STac* Univerelty 
Johmon C ity, Tenneaeee 37614
Dear Ka. T erra llt
In rtaponat to  your requaat of April 12, 1964, you have parol**Ion 
to  ta a t the atudant* In kindergarten and gradaa ona, two and throa 
a t  Bluff City Elenantary Schoool,
Sincerely youra,
f / ;w 't5"( Vii)
J lln y  L. Ftaxing, Suporlntandentlfen , l mi  
Sullvlan County Scboola
JLFt fr
cel Hr, Albert Buchanan 
Hr. Charlaa Tallaan
Iwt Tennm*t 5(>1« Unlmtltr
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Box 1980B
E ast Tennessee S ta te  U n iv e rs ity  
Johnson C ity , Tennessee 37614 
A p ril  12, 1984
Mr. Jimmy Fleming
S u p e r in te n d e n t, S u ll iv a n  County P u b lic  Schools 
P .O . Box 306
B lo u n tv i l le ,  Tennessee 37617
Dear Mr. Flem ing:
I  am working tow ard com pletion  o f  th e  req u irem en ts  f o r  th e  
d eg ree , D octor o f  E d u ca tio n , a t  E ast Tennessee S ta te  U n iv e rs ity .
My re s e a rc h  p ro je c t  w i l l  in v o lv e  in v e s t ig a t io n  o f  th e  r e la t io n s h ip s  
among read in g  ta s k s  and F la g e t ia n  ta s k s .
With your p e rm iss io n , I  w i l l  t e s t  th e  s tu d e n ts  in  k in d e rg a r te n , 
and g rad es one, two, and th re e  a t  B lu ff  C ity  E lem entary , B lu ff  
C ity , T ennessee; each s tu d e n t in  th e se  g ra d e s  who has w r i t te n  
p a r e n ta l  p erm issio n  w i l l  be t e s t e d .  The in s tru m e n ts  chosen a r e  a  
phon ics check used in  th e  Reading C lin ic  a t  E ast Tennessee S ta te  
U n iv e rs ity ,  and P ia g e t ia n  t e s t s  o f  c o n se rv a tio n . The r e s u l t s  o f  
th e  stu d y  w i l l  be made a v a i la b le  to  th e  f a c u l ty  a t  B lu f f  C ity  
E lem entary ,
S in c e re ly ,
,f f , (t.
0 . Ann R. T e r r e l l
c c :  Mr. A lb e r t  Buchanan 
Mr. C h arles  Tallman
Col1,|» e t  Iduo lfon
Tot T eachers a t  B lu ff  c i t y  Elem entary School 
f ro n t  Ann T e r r e l l
Ret T e s tin g  o r  p u p ils  in  K in d erg arten , and F i r s t ,  Second and T hird  
Grades
D ate : A p ril 12, 1904
1 am working tow ard com pletion  o f  th e  req u irem en ts  fo r  th e  d eg ree , 
D octor o f  E ducation , a t  East Tennessee S ta te  U n iv e rs ity ,  My re se a rc h  
p r o je c t  w i l l  in v o lv e  in v e s t ig a t io n  o f  th e  r e la t io n s h ip s  among read in g  
ta s k s  and P iagetl& n  ta s k s .
H r, Buchanan and I  d isc u sse d  th e  p o s s i b i l i t i e s  r e c e n t ly ,  1 was very  
p lea se d  th a t  you a re  w il l in g  fo r  me to  conduct my re se a rc h  a t  HluTf 
C ity  E lem entary , and I  t r u s t  th a t  th e  b e n e f i t s  to  you and your 
e d u c a tio n a l g o a ls  w i l l  outw eigh th e  inconven iences fo r  you.
A copy o f  th e  l e t t e r  to  p a re n ts  i s  en c lo sed . Hr. Buchanan suggested  
th a t  I  supplem ent t h i s  w ith  in fo rm a tio n  f o r  you,
-  I  have had 27 y e a rs  ex p e rien ce  in  i n s t r u c t io n ,  co u n se lin g ,
and s u p e rv is io n , working w ith  p u p ils  in  k in d e rg a r te n  through 12th 
g ra d e .
-  I  worked in  th e  Reading C l in ic ,  ETSU, g iv in g  t e s t s  o f  t h i s  
* ty p e  f o r  two y e a r s .
-  The t e s t s  a re  a d m in is te red  to  in d iv id u a l  p u p i ls ;  s c o re s  a re  
l i k e l y  to  be more a c c u ra te  th an  th o se  on group t e s t s .  T his 
in fo rm a tio n  w i l l  supplem ent th e  in fo rm a tio n  on each c h ild  th a t  i s  
g a in ed  from group t e s t s .
-  I f  p a re n ts  o b je c t  to  having  In d iv id u a l s c o re s  posted  in  th e  
cum ulative re c o rd s , th ey  may make a  s ta tem en t to  th a t  e f f e c t  on 
th e  p erm issio n  s l i p ,  and t h e i r  w ishes w i l l  be fo llo w ed .
-  I  w i l l  be a v a i la b le  to  t a l k  w ith  p a re n ts  i f  th ey  so d e s i r e .  
(P lea se  d o n 't  s t r e s s  t h i s ) .
PLEASE ASK THE CHILDREN TO TAKE THE LETTERS TO THEIR PARENTS AND 
RETURN THEN TO YOU THE NEXT HORNING.
HR. BUCHANAN SUGGESTED THAT YOU GIVE THE SIGNED PERMISSION SLIP TO 
THE CHILD TO BRING TO HE WHEN HF/SHE IS TESTED,
-  The t e s t s  to  be ad m in is te red  a r e  th re e  s u b te s ts  o f  th e  Phonics 
Check(Reading C l in ic ,  ETSU), and th re e  t e s t a  to  m easure P la g e tla n  
c o n s e rv a tio n . (Those o f  you who have s tu d ie d  d ia g n o s t ic  t e s t in g  
w ith  D r. John T ay lo r a r e  f a m i l ia r  w ith  th e  phon ics ch eck ). Each 
t e s t i n g  se s s io n  w i l l  l a s t  abou t 15 to  20 m in u tes .
Thank you f o r  your h e lp .  A copy o f  th e  f i n a l  r e p o r t  w i l l  be p laced  a t  
B lu f f  C ity  E lem entary upon com pletion  o f  t h i s  p r o je c t .
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PERMISSION TO REPRODUCE
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H A R V A R D  U N I V E R S I T Y  P R E S S
n  oaisih m m  . cammikh . mimcmumtti ohm
G ertrude  Ann T e r r e l l  
Box 19B0B
E a s t Term, s t a t e  U n iv e rs ity  
Johnson C ity , TN 37614 DATE: J u ly  3 , 19B4
Dear Ms. T e r r e l l t Ret A ttached  p erm iss io n s  re q u e s t
184544
xxxx p erm iss io n  i s  hereby  g ra n te d , Cor th e  u se  s t a t e d  in  your l e t t e r  
o n ly . C re d it  in  C ull m ust be g iv en  to  th e  a u th o r , t i t l e ,  and 
Harvard U n iv e rs ity  FreBs as p u b l is h e r ,  and th e  p h ra se  "R ep rin ted  
by p e rm iss io n "  in c lu d e d . Our c o p y r ig h t n o t ic e  m ust be in c lu d ed  
u n le s s  o th e rw ise  in d ic a te d :
o u r p erm iss io n  covers w orld r i g h t s  in  E n g lish  fo r  one e d i t io n  
o n ly  ( in c lu d in g  n o n -p ro f i t  e d i t io n s  fo r  u se  by handicapped 
p erso n s) u n le s s  o th e rw ise  s t a te d :  f o r  d i s s e r t a t i o n  u se , o n ly .
Our p e rm iss io n  does n o t co v er any p a r t  o f  th e  m a te r ia l  which 
i s  c r e d i te d  to  an o th e r so u rc e .
There i s  a fe e  o f  ;  no ch arg e  f o r  t h i s  p e rm iss io n , payable 
upon p u b l ic a t io n  o f  your work.
-P le a se  n o te : He do n o t keep c o p ie s  o f  co rresp o n d en ce  reg a rd in g
p erm iss io n s  g ran ted  f r e e  o f  ch a rg e , Zf f u r th e r  t r a n s a c t io n s  
a re  r e q u ir e d ,  p le a s e  r e tu r n  a l l  p re v io u s  co rrespondence  w ith  
t h i s  form.
S in c e re ly  yo u rs
Susan C, M etzger I 
P erm iss io n s  Manager
2iy
COPY
Box 19808
E ast Tennessee S ta te  U n iv ers ity  
Johnson C ity , TN 37614 
June 22, 1984
Customer S erv ices 
Harvard U n iv ers ity  P ress 
79 Garden S tr e e t  
Cambridge, MA 02138
Gentlemen:
I  want to  use the  d e sc r ip tio n s  o f con serv a tio n  t e s t s  of 
number, q u a n tity  o f m a tte r , and len g th  In  the  appendix o f my 
d o c to ra l d is s e r ta tio n *  These d e sc r ip tio n s  a re  found on 
pages 275-76, 282-83, and 287-89 of Learning and the  
Development of Cognition by Barbel In h e ld e r, Hermine 
S in c la ir  and Magall Bovet, Harvard U n iv e rs ity  P re s s , 1974*
Mai I  have perm ission to  use the  re fe re n ce s  noted 
above? I f  you g ra n t my re q u e s t, p le ase  s ta t e  the  co n d itio n s  
th a t  you re q u ire .
Thank you fo r  your considera tion*
S i n c e r e l y ,
let G e r t ru d e  Ann T e r r e l l
APPENDIX L
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Figure L-l. Conservation of number.
Figure L-2. Conservation of number.
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Figure L-3. Conservation of number.
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Figure L-4» Conservation of number.
rois;
Figure L-5, Conservation of quantity of natter.
O
Figure L-6. Conservation of length.
Figure L-7. Conservation of length.
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Figure L-8. Conservation of length.
VITA
Personal Data: 
Education:
P ro fe ss io n a l
Experience:
P ro fe ss io n a l
O rg an iza tio n s:
Honorb :
GERTRUDE ANN RAGSDALE TERRELL
P lace  o f B ir th : DeWltt, V irg in ia
P u b lic  Schools, HcKenney, V irg in ia
James Madison U n iv e rs ity , H arrisonburg , V irg in ia ;
Home Economics Education, B. S*
V irg in ia  Commonwealth U n iv e rs ity , Richmond,
V irg in ia ; E ducational Psychology, M.S.
E ast Tennessee S ta te  U n iv e rs ity , Johnson C ity , 
Tennessee; E ducational S uperv ision , Ed.S.
E ast Tennessee S ta te  U n iv e rs ity , Johnson C ity , 
Tennessee; E ducational A dm in is tra tio n , Ed.D.
Home Economics Teacher, Nueva Im p eria l Elem entary 
Nueva Im p e ria l, C h ile , S. A.
Home Economics T eacher, Iv o r High School, Iv o r , 
V irg in ia .
Science Teacher, A ttendance O ff ic e r , C en tra l High 
School, Lunenburg County Schools, V ic to r ia , 
V irg in ia .
V is i t in g  T eacher, C o lon ia l H eigh ts C ity  Schools, 
C o lon ia l H eigh ts, V irg in ia .
Guidance C ounselor, Washington & Lee High School, 
M ontross, V irg in ia .
E xtension Agent, Brunswick, Lunenburg, King George 
and S c o tt C oun ties, U nit Chairman, King George 
County, V irg in ia  C ooperative E xtension S e rv ice , 
B lacksburg, V irg in ia .
P h i Kappa Ph i 
Phi D elta  Kappa 
Kappa D elta  P i 
Sigma Phi Lambda
Tennessee A sso c ia tio n  fo r  S uperv ision  and Curriculum  
Development
Who's Who o f American Women -  fo r  ed u ca tio n a l 
le ad e rsh ip
"O utstanding Growth In  4-H Programs" -  an award 
from V irg in ia  C ooperative E xtension S erv ice 
"Sharing  Ideas In  Leadership Development" -  
V irg in ia  Adult V olunteer A-H Leaders A sso c ia tio n  
Graduate A ss is ta n t ,  E ast Tennessee S ta te  U n iv e rs ity , 
Department o f  Curriculum  and In s t ru c t io n ,  
In s tru c to r  and Reading T echnician
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D octoral Fellow , East Tennessee S ta te  U n iv e rs ity , 
Department of S uperv ision  and A d m in is tra tio n , 
S uperv iso r o f  S tudent Teachers 
In s t ru c to r  In  Reading and Science Education
